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About Ourselves 


With the present issue, the Indian Journai ot Sugarcane js^esearcn oc 

Development (Quarterly) enters upon the fourth year of its successful publi- 
cation and useful service. The Journal has served as an important media for 
disseminating among the various interests concerned the result of Sugarcane 
Research and Development work done in the country. During the past years 


We take this opportunity to acknowledge with thanks the whole-hearted 
co-operation and support extended to us by the Sugarcane workers and distin- 
guished scientists through their useful contributions to the Journal. We also g 
gratefully acknowledge the consistent assistance, even at great personal in- 
convenience, given by members of the Editorial Board and the Referees in 

x 

scrutinising the papers published in the Journal. X 

EDITOR X 
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ALSO 

Agents For js’orthern India For 

THE MIRRLEES WATSON CO. LTD., BLAIRS LTD. 

and 

WATSON LAIDLAW & CO. LTD. 


Ill India Oonferance of Supicane Research and Deveiopment Workers. 


The 4th Conference of Sugarcane Research and Devcbpinent Workers in liulia will 
be held in Andhra Pradesh in December, 1959 under the aegis of i he Indian Central 
Sugarcane Committee. These Conferences provide excellent opportunities lo the Sugareane 
Research and Development Workers to meet at a common forum and discuss the 
Sugarcane Research & Development work in progress in the country. 

All persons desirous of presenting their scientific papers on sugareane research and 
development at the Conference are welcome to join. They may please seiul their 
papers to the undersigned in triplicate together with their abstracts liipliiuh. 

Persons interested in the scientific meetings of the Ciortference who desire to 
attend them may also please intimate to the undersigned their intention at an t;arly 
date so that timely action may be taken for finalising the programme and other 
arrangements. 


Secretary, 

INDIAN CENTRAL SUGARCANE COM.MllT’ldv 
19-20, Rohtak Road, New Delhi- o. 
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FOR HIGHER YIELDS OF SUGAR CANE 


AGALLOL 


Original Products of FARB E N FAB R1 K£ N BAYER Leverkusen West Germany 


Distributed in India by: 
Chika limited, 5 th Floor, 
Industrial Assurance Building, 
opp. Churchgate Station, Bombay I 




for healthier plants 
and higher yields 

STERAMEAL 

Particularly suitable for Sugarcane, Betel vine. 

Vegetables and Flowering plants. 

Sterameal, an essentially organic fertiliser, provides 
sustained nourishment over long periods and has no 
harmful effect even on the most young and tender 
plant. 


ANALYSIS 

7 % Nitrogen 10% Phos. acid 

ESSENTIAL TRACE ELEMENTS 

Calcium 8.66% Manganese 0.0016% 

Sodium 1 .85% Boron 0 .00 1 0% 

Magnesium 0.003% Iodine 0.0010% 

Copper 0.005% Cobalt Trace 

(AVAILABLE WITH ALDRIN AND 5% POTASH. IF REQUIRED) 


SHAW WALLACE & CO. LTD. 
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The first low head CALANDRIA type Vacaam Pan 
complete with Mechanical Circulator, fully manxifactur- 
ed in India by WALCHANDNAGAR INDUSTRIES LTD., 
is now working most satisfactorily at Walchandnagar. 

Mechanical Circulators are manufactured^ to suit 
individual needs* The installation of the circulator 
improves the all round-performance of a Vacuum Pan. 
It reduces the boiling time from 15% 50% depending 

on the type of massecuite boiled. 

Chief Chemists, Chief Engineers and Sugar Tech- 
nologists are cordially invited to Walchandnagar to 
inspect the working of this pan* 


For further particulars write to:~ t 

Walchandnagar Industries Limited | 

Post: Walchandnagar, Dist. Poona. ^ 

t 

WALCHAND GROUP INDUSTRY4>*-*-*.-^>-m-m^ 
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combines 

FOGGING and SPRAYING 

in one machine 


A SWINGFIRE PRODUCT 


The Ideal Applicator for 


INSECTICIDES, FUNGICIDES, 

NEW FEATURES . . . WEEDICIDES and GERMICIDES 


(1) Spray Atomiser giving uniform droplet size throughout the range. 

(2) Exact Droplet Size selection for fogging and spraying. 

(3) Five-second start from hand generator or 6 volt battery; 

(4) Considerably increased output Range from 2i to 61 gallons per hour* 

(5) Ability to deal with practically all liquid formulations. 

(6) Specially treated parts to resist corrosion combined with improved finish, 

(7) All parts now replaceable. 

(8) Cooler running and improved protection for the operator. 

(9) Weight unchanged, 25 lb. dry ; still the easiest portable machine with the 

greatest output/size ratio. 

SOLE DiSmmUTOnS FOH INDIA : 
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.4 CUYE ROW : CAUUTTA 




CELDECOR 


BRANCH OUT WITH BAGASSE 


Wc know the old adage about every man to Ins trade. conu 

however that, no matter what occupation aStnaii Follows, il he is shown 
how to convert an easily-acquired commodity -into something else m 
short supply, he will be eager to branch out. The sugar business, wc 
feel, is no exception. For some time CELDECOR have been proving that 
it is foolish to use bagasse as an inefficient fuel when it is so much more 
valuable as a raw material for conversion to high grade pulp. Tlu; most 
natural objection to this is found in the saying we quoted a moment ago. 

This is where CELDECOR steps in quickly, how<w<a', to tell you how to 
go about it. Whether you instal only a CELDECOR pulp-making plant 

and sell the product to a paper mill, or whether you go all the way and 

produce the paper as well, CELDECOR will give you all the help and 


CELLULOSE DEVELOPMENT 
CORPORATION LTD. 
HATCH END. MIDDLESEX, ENGLAND. 

Telephtne: Hatch End 2261 

'Telegrams and Cables: CELDECOR, Pimruer. 


Representatives ' 

G. WILLIAMS & CO. PRIVATE LTD., 
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Here’s what we can offer to 
the Cane Grower: 


1. 

2 . 
3 - 
4 * 
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Malamar (Malathion) for Mealy Bugs, White Flies and Mites. 
Toxaphene/F’IC for Lygaeid Bug. 

Endrin fc-’ the Cane Leaf hopper or Pyrilla and Top Shoot Borer. 
Ryania/BHG and Paramar (Parathion) for Cane borers. 

Ghlordane, a powerful soil insecticide for Termite and root Borer 
control. 

Hexasan, the new organo mercurial seed-dressing for improving 
germination and obtaining increased yields. 

2-4-D and PGP weed-killers for the eradication of both the grassy 
and broad-leaved types of weeds. Gan be used safely for both post 
and pre-emergence spraying. 


We have a complete answer to all your 

Cane problems in 







Quality Controlled Products 


For full details^ write to : 

BHARAT PULVERISING MILLS (PR.) LTD., 

Hexamar House, 38-A, Sayani Road, 
Bombay— 28 



or 

589, Thiruvottiyur High Road, 
Madras — 19 

or 

RALLIS INDIA LTD., 

Rallis House, 320, Linghi Chetty Street, 
Madras— 1 

Sole Selling Agents for South India 
or 

JARDINE HENDERSON LIMITED, 

4, Clive Row, Calcutta. 

Sole Selling Agents for North-East India 

Of 

MR. D. N.TANDON, 

53/71, Western Extension Area, 
Karol Bagh, New Delhi for North India. 

Stockists throughout India, 
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SUCCESSIVE STAGES OF GROWTH 

By 

K. N. Lal and J. N. Singh* 

(College of Agriculture, Banaras Hindu University, Banaras) 

Introduction 

DEFICIENCY of phosphorus has been shown to bring about marked variations in the mineral compcjsi- 
tion of the sugarcane plant (Singh, 1955) . Significant variations in the content of amide, nitrate, total 
soluble nitrogen and protein nitrogen were observed when this element was withheld from the culture medium 
(Lal and Singh, 1958). It is intended to present information on the effects of phosphorus deficiency on the 
carbohydrate" fractions of sugarcane with a view to explain the manner in which phosphates affect 
carbohydrate metabolism of sugarcane at successive stages of growth. 

Experimentation 

To assess the nature, amount and significance of such variations in carbohydrate fractions, sugarcane 
was grown in sand nutrient cultures under conditions of complete nutrition and P-deficiency (Singh, 1955). 
Parallel data on the effects of phosphate fertilization in soil cultures were also collected. The experiment 
in soil cultures was conducted during the year 1954 when besides the concentrations used in earlier investi- 
gations (Singh, 1955) viz., 0-80 ppm. an additional dose of 160 ppm. was also tried. The experiment in 
short involved a study of the effect of six levels of phosphate fertilization on the carbohydrate fractions 
of leaf, stem and root during the pre-monsoon, monsoon and post-monsoon stages of sugarcane growth. 

The plant materials, including leaf, stem and root from these experiments were collected at specified 
stages of the growth of sugarcane viz., at 45, 90, 135 and 225 days in the sand nutrient cultures and at pre- 
monsoon (June), monsoon (September) and post-monsoon (December) stages in soil cultures.^ The samples 
thus collected were weighed on a chemical balance to the nearest milligram, immediately killed in boiling 
80 per cent alcohol and preserved in stoppered bottles. Estimations of glucose, fructose, total reducing 
sugars, sucrose and total sugars were made in these samples. Fructose was estimated by the Jackson and 
Mathew’s modification of Nyn’s method using Ost solution, as described by Loomis and Shull (1937). 
Reducing sugars were estimated on the cleared and deleaded extract by the Lane and Eynon’s method using 
methylene blue as an internal indicator (A,O.A.C. 1945). Total sugars were estimated on the acid hydro- 
lysed extract by the Lane and Eynon’s method. Glucose was calculated by subtracting the value 
of fructose from total reducing sugars. The values for both glucose and fructose were corrected as suggested 
by Loomis and Shull (1937)." Sucrose was estimated by subtracting the value of reducing sugars from total 
acid hydrolysable sugars and multiplied by 0-95 to correct for water taken up during hydrolysis. All these 
values have been expressed as percentages of fresh material. 

The data, thus collected, were statistically analysed in each case and stress laid on the most outstanding 
effects noted in different directions. 

Experimental Findings 

A. Sand Culture; 

(i) Fructose : The fructose content varied to a certain extent with the condition of nutrition and the 
age of plants. A general tendiency of decline in fructose content of leaf towards maturity under both^ phos- 
phorus deficiency and complete nutrition was recorded. Highest fructose in leaf was noted at 135 days 
in phosphorus-deficient and at 90 days in complete-nutrient canes. In stem, fructose content increased with 
advance in age, reaching the highest level at 225 days under complete nutrition and at 135 days under 
phosphorus-deficiency conditions. The roots showed relatively poor fructose content and contained only 
traces of fructose during early stages (45-90 days) in the life cycle in the complete nutrition canes (Table I). 



*Now Assistant Professor of Agriculture, Bihar Agriculture Ckillege, Sabour. 
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Statistical analysis of the data revealed the outstanding elTcet of i>latit itaris mu the tnit ioM- arntmt. 
The effects of age, pLsphorus-deficiency, interactions between age and tiTiU.neuK and ';i‘ ‘ 

and plant parts were insignificant (Table II). Taking the over-all phut l’(“. . ‘ “I ,1 '' ' rec.'.rdei * 

signifeant differences between the complete-nutrient and phmplionis-ddKuiii (ullmt uas t idid. 

sfmilarly increase in age also failed to show any significant variation in the ‘""" "I, 1’';“' 

(Table IIIA). The stem invariably showed a significantly higher Iructose fon ent (han tin 1« af mi tin loi.i 

of the complete-nutrient plants but the differences in the fructose content ol cninponent parts neie iim 
significant under phosphorus deficiency. The average response o the two ciihiites, hMwe\aT. ludi'ated the 
pronounced increase in fructose content of the stem over that ol the other two Migans 1 ! \ .V . 

Table I 

Effect of phosphorus deficiency on the carbohydrate fract ions of campimait parts if siiaana'i'’ ,a,. (.o. -!:>.>■ »n4n ^,wa 

nutrient cultures 

(gins, per 100 gins, fresh weiglii , 


Treatments 


Fructose 


Giucost' 


Rrduciii^ 
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EFFECT OF PHOSPHORUS DEFICIENCY OF SUGARCANE 

Table II 


General response of age, treatments, plant parts and interactions on the sugar fractions of sugarcane (vari Co. 453) 

under sand nutrient cultures 

Analysis of Variance 


Due to. 

D.F, 


Fructose 

Glucose 

Reducing 

Sugars 

Sucrose 

. : ■ Total , , : 

. Sugars 

Age .. .. . ... 

3 

0*1370 

0*1647 

0*6288 

3*3209- . : 

7-2863 

Treatments 

1 

0 0202 

0*0304 

0*0769 

0*4161 

0*7586 

Plants parts.: ... ... .. .. 

2 

0*9370* 

0*6349* 

3-0215* 

14*8965* 

' 32*7133* 

Age .X Trea.tments .. ■ 

3 

0*0864 

0*0492 

0*2346 

1*1272 

2*6417 

Treatments X Plant parts ' 

2 

0*0574 

0*0214 

0*1522 

1*3321 

2*3851 

.Error , . . . . ■ . . 

12 

0*1303 

i 0*0904 

0*4407 

1*9900 

4 * 3901 . 

. Total .. .. 

23 1 




. . 


S.E./,observation . . 


±0*36 

±0 3006 

±0*6^ 

±1-392 

±2 -ok 


*Significant at 5% level. 


Table III 


Effect of age on the carbohydrate fractions of complete nutrient and phosphorus-deficient sugarcane {var. Co. 453) 

under sand nutrient cultures 

Age X Treatment Interactions 


Treatments 


Age in days 


Mean of 

12 values 

45 

90 

135 

225 

- .CN ■■ .. 

o 

o 

■<o 

0-186 

A. Fructose 

0*269 

. 

0*641 

0*301 

-P .. 

0*089 

0*220 

0-424 

0*240 

0*243 

Mean of 6 values . . 

0-993 

0*203 

0-347 

0*440 


CN ■ .. , .' .. 

0*129 

0*272 

B. Glucose 
0*350 i 

0*642 : 

0*348 

-P 

0*114 

0*194 

0-471 ! 

0*329 

0*277 

Mean of 6 values . . . . 

0-122 

0*233 

0*410 ' 

0*486 



G.D. at 5% for mean of 


3 values 
6 » 

12 „ 

3 values 
6 „ 

12 „ 


±0*6405 

±0*4524 

±0*3199 

±0*4624 

±0*3269 

±0*2668 


C. Reducing Sugars 


CN , . . , ' ■ . .. 

0*223 

0*458 

0*619 

0*270 

0*643 

3 values = ± 1 ' 1928 

~P 

0-204 

0*413 

0*895 

0*605 

0*529 

G „ = ±0-8024 

Mean of 6 values . . 

0*213 

0-436 

0*757 

0*938 


12 „ = ±0-5957 



. 

D. Sucrose 




CN.. ■ ' ... 

1*050 

1*325 

1*497 

3*498 

1*843 

3 values = ±2*5019 


1*006 

1-359 

2-005 

1*980 

1*588 

6 „ = ±0-7691 

Mean of 6 values . . 

1*028 

1 

1-342 

1-751 

2*739 1 

1 ■ 

•• 

12 „ = ±1-2309 




E. Total Sugars 

i ■ . . 1 




! 1*328 

1-748 

2*195 j 

1 4*953 j 

2*556 

3 values = ±3-7255 

' ... 7 

: 1*263'.. ■ 

1-844 

3*005 

2*690 

2*201 

6 „ = ±2-6311 

Mean of 6 values . . 

1*296 

1-796 

2*600 

3*621 


12 „ = ±1-8605 
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Table IV 


fVoL I\', Part [ 


Effect of minimal conditions on carbohydrate fractions of component parts f snoareane nm. Co. 4:>3 

under sand imirieni cumtres 


1 

Treatments 

Plant Farts 

1 _ r 


Mean of 
— : 12 values 

(Ah 

II! 

ai .Vja fyr 

Leaf 

Stem 

Root 




A. Fniciose 




CIN 

0-072 

0-794 1 

0*038 

. ,0'30I2 

■1 \'alyr:‘v 

■ ihnSU 

-P 

0-118 

0*540 

0*072 

0*2433 

^ ' 0. 

0-3922 

Mean of 8 values . . 

n-Ofta 

0-667 

0-055 


. 12 

i 

O’ 3199 



B. Glume 




CN,' .. ■ ■ . 

0-217 

0-724 

0*105 

; 0-34!! 


■O'4024 

-P 

0-222 

0-535 

0*075 

: , 0-277 ' 

y, B ... 

0'.L4»I 

Mean of 8 values . . 

0-219 

0-629 

■ 

0*090 


: 12' , .. : ■ 

0'200B 



C. Reduemg Sttgms 




CN ■' , ■ ■■■,. , .. 

0-277 

0-506 

0*145 

. ' i o-(;i > 

1 4 val!K'“s 

:r;l9>i22 

-P 

0-339 

1-075 

0-174' 

0*529 

■ 8 

„ 0‘72B9 

Mean of 8 values . . 

0-308 

■ 1 

1-290 

1 - 159 

. , . 

' 12 

• _ IP 5957 



,1). Sucrose 




■ CN' ' 

1 0-893 

3*885 

■ 0-775 

1 i*843 

, y 4 valtiiv 

,.y„ 2*1677 

-F .. .. 

' 1-008 

2*688 

i-067 

' ■ : ■ , :,!*58B 

8 . 

I’Am 

Mean of 8 values . . 

j 0-951 

3-287 

0*903 


12 „ 

i>2m 



IL Total Sugars 




, CN . 

: 1*218 

5-517 

0-934 

' 2*55f> 

4 Mllur 


«P 

1*400 

3-905 

1-297 

2*29{ 

B 

2-2BM' 

Mean of 8 values , . 

1-309 

4*711 

1*116 

. . : 

12 .. 

{ -I'IHOj 

- 






‘ 



(ii) Glucose: The glucose content of the leaf was highest at 90 days in the complete-milrifnl plants 
(Table I); under phosphorus deficiency high value was recorded at 225 days. Coinplete-murient and 
phosphorus-deficient cultures showed the highest glucose content of the stem at 225 days and 135 days 
respectively. In the roots, glucose content did not vary so markedly but rclativ<*ly lugh \'aluc*s wen* 
recorded under both these cultures at 135 days of the life cycle. It also appeared that tiu* ronttmi of tins 
sugar fraction was relatively high in the stem as compared to other organs at various .stag<‘s ol' the life rycie 
(Table I). Statistical analysis further confirmed the outstanding effect of plant parts in alttuing tin* glucose 
content. Other main effects and interactions were not significant (Table II ). I’he av(*rag<^ n‘spf>nse depic t- 
ed an increase in the glucose content with advance in age reaching significantly higlj \’aluc‘s at maturity 
in comparison to the glucose content recorded at 45 days. The differences in ghicosc* contcuu at successix r 
periods were not significant. It was also evident that phosphorus deficiency dicl not t*x!nbit any significant 
reduction in the glucose content of the tissues (Table IIIB). The stem again showed a siguific atitly high 
glucose content in comparison to other two organs but no significant variations between the' glucose' c'ontcaUs 
of the leaf and root were recorded (Table IVB). 

(iii) Total Reducing Sugars: Total reducing sugars of the component parts also exliibiied a sinuiar trend 
of variation. Thus the leaf showed the highest reducing sugar content at 90 days m the life in 


4 
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"the complete nutrition and phosphorus deficiency cultures 'and thereafter indicated reduction in this sugar 
fraction with' advance in age. The stem showed the highest reducing sugar content at 225 days in complete 
'nutrition and at 135 days in phosphorus deficient cultures. In roots, the variations were of lesser significance 
at various periods of growth. There was noted a gradual fall in reducing sugar content with age in the 
complete nutrition plants. In P plants, the fall in reducing sugar was noted up to 135 days only; there- 
after reducing sugars accumulated due to possible interference in the further elaboration of these sugars 
when concentration of absorbed phosphates fell down below a certain level. (Table I). 

Statistical analysis of the data showed that plant parts did not alter the content of total reducing sugars 
significantly. Other main effects and interactions were also not significant (Table II). The over-all plant 
parts values, however, showed a general tendency of high total reducing sugar content at 135 days, but the 
variation recorded at successive samplings were not significant in both the complete-nutrient and the phos- 
phorus-deficient cultures. The average response of the age and of phosphorus deficiency also showed a 
similar tendency (Table IIIC). So far as the stem was concerned, the average response indicated a signi- 
ficant increase in total reducing sugars over the values recorded either for the leaf or the roots. Under 
phosphorus deficiency or complete nutrition, although this tendency was still evident, the differences between 
the component parts were not significant (Table I VC). 

(iv) Sucrose : In general, the sucrose content of leaf declined to low value at 135 days in GN plants and 
thereafter rose to a high level at maturity. In the deficient plants the sucrose content increased at 90 days, 
declined to a low value at 135 days and again rose to a high level at 225 days. The first rise is attributed 
to the higher uptake of phosphates at 135 days and its possible role in the formation of sucrose. In stem, 
the complete-nutrient cultures exhibited the highest sucrose content at 225 days, but the phosphorus-defi- 
cient plants showed relatively high sucrose at 135 days and then there was a drop. In roots, the highest 
sucrose content was recorded in minus-phosphorus and complete nutrition plants at maturity (Table I). 
Low sucrose was recorded in both these cultures at 135 days and a tendency of relatively high sucrose was also 
noted at 90 days. Phosphorus deficiency thus showed different responses on the sucrose content of 
component organs at various periods of growth. 

Analysis of variance showed once again that sucrose content varied significantly with the plant parts 
but failed to indicate any significant variation with either the age or the nutritional condition. Interactions 
between age and treatments, and between treatments and plant parts were also insignificant (Table II). 
The over-all plant parts values also indicated significant variations with either age or phosphorus deficiency. 
A tendency of improvement in sucrose at maturity over the values recorded at 45 days in the life cycle, was 
however evident (Table HID). The over-all age values, however, indicated significantly high sucrose 
content of the stem over that of the other two organs of the complete nutrient plants. Under deficiency 
conditions, however, differences in sucrose content of leaf, root and stem were not significant (Table IVD). 

(v) Total Sugars: Total sugars content of the stem also increased with advance in age reaching high 
values at 135 days in phosphorus-deficient and at 225 days in the complete-nutrient plants. In leaf, the 
content of total sugars was highest at 225 days in both -P plants and CN plants; in roots the variations 
with age were not so characteristic. A general tendency of low total sugars at 135 days in both GN and -F 
plants'and of a high value in -P plants at 225 days in the life cycle was noted. (Table I). ^ Plant parts 
were again significant in altering the total sugar content. Effects of other factors were usually insignificant. 
(Table II). Differences due to either phosphorus deficiency or age were usually insignificant (Table IIIG). 
It was only when the over-all age values were taken into consideration that the stem exhibited a relatively 
high total sugar content than the leaf or the root of the complete-nutrient plant. This tendency also 
existed in phosphorus-deficient cultures but the differences in total sugar content of the three organs were 
not significant (Table I VE). 


B. Soil Cultures: 


ii) Total Reducing Sugars: In the soil series, variations in total reducing sugars of component parts 
of sugarcane were recorded under different levels of phosphorus fertilization. During the pre-monsoon and 
post-monsoon stages, the variation recorded appeared to be very significant (Table VA). Age and the 
component parts showed significant effects on the total reducing sugars content. The effects of phosphorus 
fertilization and of the interactions between age and nutrition, and between treatments and plant parts 
were insignificant (Table VI). The pre-monsoon canes were richer in total reducing sugars than either the 
monsoon or post-monsoon canes. Significant reduction in total reducing sugars was recorded during post- 
monsoon period in comparison to the pre-monsoon stage. The variations in total reducing sugars with various 
levels of phosphates were not significant (Table VII A)f It was also evident that the roots were the poorest 
in the total reducing sugars content while the stem was the richest. The leaf occupied an intermediate position 
between the tw'o. The average response indicated significant differences in the total reducing sugar content 

'■..■..' 5 ..' 
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of the three organs. The effects of various concentrations of phosphorus we not very characteristic 

in any of the three organs (Table VIIIA). ^ ^ ^ 

Table V 


Effect of increasing doses of Pf)^ on carbohydrate fractions of component parts of sngaminc Hw. Co. 45. 

under soil cultures 

. (gms. per 100 gms. fresh weight) ■ ..v . 





. . Concentration of PgOfj in ppm. ol 

Stages 

Plant parts 

0 - 

20 

40 1 

i 

60 

80 

, 160 


Leaf 

CO 

CM 

CO 

A. Redmin^ 
1*2272 

X Sugars 

1*0344 

I * 1883 ' ' ■ 

0-«66(. 

I'liai 

Pre-monsoon 

■ : Stem , ■ ■ 

1-0136 

1-3138 

1*2647 

1 ',2490 

1-2153 

,1-1108 


Root 

0*2764 

0-3015 j 

i 

0-0354 1 

i 

0-2917 " 

CI-29<M 

0-3125 


Leaf 

0*1420 

0*3170 ^ 

0*2875 

0*3395 ■ 

0-3302 

0-3205 

Monsoon 

Stem 

1*2707 

0*9698 

1-2497 

'1*4112 

!-26o;i 

10)891 


Root 

0*1061 

0*1348 : 

■ ' : i 

0-1 118 

0*10B4/, 

0-1512 

0-1373 


Leaf 

0-3219 

0*2928 1 

0*2739 

■0*2722' 

0*274t7 

0*3687 

Post-monsoon 

Stem 

0*8049 

0-8385 

0-8029 

0-8670 ' 

0'9t?30 

0*9227 


Root 

0*0930 

0*1196 

0-0904 

0-M62 

0-1851 

0-1095 




B. Sucrose Content 





Leaf 

1-0964 

1*0768 

0-9529 

0-6168 

i*2I58 

0- 71113 ■ 

Pre-monsoon 

Stem 

1-9682 

1*5279 

1*3839 

1*3676 . 

'1*4158 

K '1-9313 


Root 

0*7995 

0*7021 

0*4731 

: 0-4966 

0*6574 

0*4018 


Leaf 

0*9221 

1-2376 

0*8881 

i 0-9421 

0*8800 

1*0198 

Monsoon 

Stem 

. 8-3105 

7-9135 

8*2317 

i 7-4..595 

7*0129 

6-5850 


Root 

1 1*2852' 

0*9996 

l-lOBl 

1 0-9415 

1-0864 

i 0-7680 


Leaf 

1 1*4883 

1*7943 

' 1*4393 ■ . 

i ■ 1*7858 

1*5176 

‘6649 

■ ■ . . . ■ ' ' 

Post-monsoon 

Stem 

12*6993 

11*8461 

12*7481 

' 12-7320 

12*9504 

' 12*7313 


Root 

1*1525 

M401 

0*8550 

0-9167 

1*2379 

1*0400 ,, 




C. Total Sugars 





Leaf 

2*3364 

2*3607 

I 2*0375 

! 1*8365 1 

2*0462 

1 *9405 

Pre-monsoon 

Stem 

3*0854 

2*9221 

2*7215 

2*6886 1 

2-7056 

: 3’ 1438 


Root 

M 180 

1*0441 

0*7334 ■ 

j 0*8144 1 

0*9911 

0*7354' 

Monsoon 

'.'Leaf' ...... 

Stem 

1 1-1126 
, 10-0184 

1*6199 

9*2998 

1-2224 

9-9147 

j 1-3312 1 

! 9-2633 

1 *2565 

8*6423 

1 *4255 

8*6207 


Root 

1 -4589 

j M870 

1*2782 

! 1-0995 

1-294B 

0-9458 


Leaf 

: 1-8385 

! 2-1815 

■■ ■. ~ 

s 

O 

i 2* 1520 

' 1*8721 

2-1212 

Post-monsoon 

Stem 

14-1723 

13*3081 

14-2220 

14*2691 

14 -6250 

1.1-3241 


Root 

! 1-3062 

1 

1*2197 

{ 

0-9904 

: 1*1111 

1 *4882 

1-2042 
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Table VI 


General response of age, treatments^ plant parts and interactions on carbohydrate fractions of sugarcane {var. Co, 453) 

under soil cultures 

Analysis of Variance 


Due to 

D. F. 


M. S. S. 

Reducing 

Sugars 

Sucrose 

Total 

sugars 

Age , . . 

2 

0*8608* 

73-8615* 

66-1174* 

Treatments . . 

5 

0-0119 

0*1036 

0-0601 

Plant parts . . . . . . 

2 

4*07.54* 

233-1394* 

322-7487* 

Age X Treatments 

10 

0 -0122* 

0-1175 

0-1077 

Treatments x Plant parts . . . , 

10 

0-0084 

0-0550 • 

0-0928 

Error . . . . 

24 

0*0770 

9-2445 

10-6584 

TOTAL .. .. 

53 




S.E./observation 


±0*27 

±3-04 

±3*26 


* Significant at 5% level. 


Table VII 

Effect of levels of and age of the plant on the carbohydrates fractions of sugarcane {yar, Co, 453) 

under soil cultures 

Treatments X Stages Interactions 



means 


Stasres 


Concentration of P 2 O 5 in ppm. of soil 


0 

20 

40 

60 

80 

160 

0-8241 ' 

0-9487 j 

A, Total Rec 

0-8448 

hieing Sugars 

0-9097 

0-7937 

0-8471 

0-5063 

0-4739 i 

0-5497 

0-6197 

0*5806 

0-7157 

0-4066 

0-4167 

0-3891 

0-4285 

0-4842 

0-4670 

0-5790 

0-6132 

0-5945 

0-6526 

0-6195 

0-6766 


Pre-monsoon . . 

Monsoon 
Post-monsoon . . 

Mean of 9 values 

C.D. at 5 % for means of 3 values = ±0*5771; 


9 values=± 0*2639; 18 values==±0* 1857 

B. Sucrose 


i 

Pre-monsoon . . 

1-2880 

i-1023 

0-9366 

0-8267 

! 

i 

1-0963 


Monsoon 

3-5959 

3-3836 

3-4093 

3*1144 

2*9931 


Post-monsoon . . 

5-1134 

4 •9268 

5; 0141 

5-1448 

5-2353 

1 

Mean of 9 values 

3-3024 1 

3-1376 

3*1200 

3-0285 

3*1082 


1*0381 
2 •4009 
5- 1453 
2*9948 


C.D. at 5% for means of 3 values ==±5* 1163; 


9 values=±2*9552; 18 values=±2-09l5 

C. Total Sugars 



■ Pre-monsoon . . 

2-1799 

2-1090 

1-8308 

1-7798 j 

1-9476 

1-9399 

1 ' 

Monsoon 

4-1966 

4-0356 

4-1384 ’ 

3*8980 1 

3-7312 

[ 3-6640 


Post-monsoon . . 

5-7890 ; 

5-6031 

5*6671 

5*8441 

5-9951 

5-8832 


Mean of 9 values 

4-0552 

3-9159 

3-8788 

3*8406 

3-8913 

j 3.8990 


Mean of 18 
values 


0*8613 

0*5743 

0*4321 


1*0480 

3-2012 

5*0966 
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Table Vfll 

"ii^hah ur’.if 


iVul, IV, l>.,n 1 


Mean effect of levels of Pfi,, «nd componenipfs of the plant on ,,i 

■■ ' Oi: 45S\ mi(kr mH 


(imr, 0>. -453) undn 
Treatments X Plant Parts limnimims 


Plant Parts 


Leaf . . . , 

Stem , . * ■ . . 
Root 

Mean of 9 values 


Leaf . . 

Stem . . 

Root 

Mean of 9 values 


-o' ■ 

20 

40 



h. Total Re<b 

0*5487 

0*6123 

0-53ra 

1*0297 

1*0407 

I'10.w 

0*1585 

0-!8(i5 

0'i4.w 

0*5790 

0*6132 1 

0-.W4.3 

or means of 3 

values ™ i 0 *5771; 9 i.’alue.s - - ;• 



B. > 

1*1689 

1*3696 

1*0934 , 

7*6593 

7*0958 

7*4S4<X ; 

1*0791 

0*9473 

0*8121 i 

3*3024 

3*1376 

■ ■ 3*1200 ^ ■ 'j 

for means of f. 

values”- 4.- 5* 1 162;. , 9 values - „ 


Concentration of in 

m 


t,4’ H'3 
dlni’i 


■ O' aw I 

fl* HI21 


. . M 145 ; 

■ it - 71149 .. 

3-C0« ■ 
241552; 

C, Ihini Sngm't 


1*7792 

1 

''■■'2*0540 ■■■' 

9*0920 

8*5100 

1*2944 i 

1*8136 

4*0552 ,i 

■■■,,3*'9I59' „ 


Leaf . . 

Stem . . 

Root . . 

Mean of 9 values 

C.D. at 5% for means of 3 values^- :t;3’4396; 9 valiiei 


I -fiS^C) 
^■1-9527 
I '0097 
;LB7{m 


1-7732 

B ‘7403 

. 3 - 84 tlll ' ■ 
XS-iSa-l; IHutlurs 


m 



ii'rHii 

u 

II >i| t 

1 ■ 1 7«t2 

1 2 Or* 

1 LHit 

0-2 nit 

(| li^.i 

n 1787 







l ■ 

■ 1 'i/il 1 

1 Ultfl 

rl2i4 ■ 


' r 2ti75 

ll-Wiu 

tl 7 

, 0 B92 S 


'■ '» 


.■.■■;.: ;M'» It 



1 ■’ 7%:l 

1 

1 ‘111211 

Ii ‘ 6576 


14^7748 

i-asui 


:■ , 1*1178 


■3*1191:1 

Xi“2:iiri 




(ii) Sucrose: The sucrose content of the leaf, stent and liic ruui also shimeil marked variation'. iimhT 
different levels of phosphates. The variations in the relative suertisr euiiient of the three ori^aiis under 
various phosphorus levels were of lesser significance during the pre-nioiisonn period i>ut heeamr most promi- 
nent during the post-monsoon period. It was also dear that the stem was iiivariahlv rk lter in Mierose euntent 
than the other two organs particularly during later growth .stages l Table VIT. ‘HtHtistie.tl analysis again 
confirmed the high significant effect of the stage of growth and the com|xinrnt parts in altering tin- concen- 
tration of sucrose (Table VI). While age improved sucrose comem, phosphate fertilization was not so 
effective in altering this fraction of carbohydrates (Table VIIB). Highlv sigtiifirani inereasr-s in .suerosr 
content of stem relative to that of the leaf and the root were oltserveil 'Talile \T!IH , 


... Total Sugars: Total sugars also showed more or less .similar trenti td s'arialioii with the level of 
fertilization, wmponent parts, or the stages of growth. Once again, the plant pans ami age shoss ed the ni(«t 
outstanding effect in that the stem was highest in total sugars content in comparison to both leaves and 
roots particularly during the monMon and the post-monsoon stages (Table VCl; VI j. Xo signifie.tnt tiifferences 
due to successive levek of fertilization were noted either during pre-nMHiS(«iii, tnoiwoon or post-mon- 
^on stages of growth, but increase in age significantly raised the total sugar content (Tabir H(I'. Such 
increases w«e most apMrent m the stem in comparison to the leaf or the root whirh imliratefi no .significant 
variations (Table VIIIC). ^ 
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EFFECT OF PHOSPHORUS ■ DEFICIENCY OF SUGARCANE 


Discussion. 

Effect of Phosphorus Deficiency: 

Withholding supply of , phosphorus from the culture medium exhibited no significant difference in ■ 
fructose, glucose, total reducing sugars, sucrose and total sugars content oi the sugarcane plant. Even at ■ 
the most critical stages of carbohydrate accumulation in the dry matter, viz., at 4v')'”90. days, very little 
difference in fructose, glucose, sucrose and total sugars content under phosphorus deficiency was _ noted. 

At maturity, however, the concentration of sucrose, total sugars and reducing sugars in dry matter of -P" plants 
was lowered (Fig. 1 ) . It may be recalled that under phosphorus deficiency amides and other soluble nitro- 
genous compounds in this plant accumulated along-side an increase in nitrogen content (Lai and Singh, 

1958). Sulphur was absorbed and accumulated in deficient cultures (Singh, 1955). To what extent such 
accumulation helped in the metabolism of carbohydrates and proteins in sugarcane requires thorough analysis. 

Evidences do indicate that deficiency of this element affected the nitrogen metabolism more than the 
metabolism of carbohydrates (Lai and Singh, 1958) . If at all effective, its absence lowered sucrose and 
total sugars and raised reducing sugars at maturity indicating thereby that further elaboration of hexoses was 
hampered when this element was withheld. 

Effect of Phosphorus Fertilisation: 

Phosphate fertilization induced some variation in the percentage of total reducing sugars, sucrose 
and total sugars. Thus the content of total reducing sugars showed some increase with each addition of 
phosphate during the monsoon and post-monsoon periods. During pre-monsoon stage, however, the 
effects were inconsistent. A general tendency of higher doses of phosphate in raising reducing sugars during 
adolescence was thus obvious.' Sucrose and total reducing sugars failed to show any marked improvement 
over the control. Effect of various levels of phosphorus on the sugar content of cornponent organs did not 
vary appreciably in majority of the cases. Phosphate fertilization, therefore, if effective at all, favoured the 
accumulation of reducing sugars more than either sucrose or total sugars particularly towards the later periods 
of the life cycle (Fig. 2). It failed to show any useful effect on the sucrose content of component parts. 

Effect of age: 

Age showed significant effects on various sugar fractions. Thus under sand nutrient cultures, maxi- 
mum quantity of fructose, glucose, total reducing sugars, sucrose and total sugars accumulated towards 
maturity. It was at this stage of 225 days that the increase in some of these sugar fractions attained high values 
in comparison to the values recorded at 45 days. What led to increase in the accumulation of sugars to- 
wards maturity when the photosynthesis per unit leaf area was reduced to a low level and when total leaf 
area per plant also showed marked decline, needed careful investigation. It appeared that such an 
accumulation during the later periods was not a direct effect of any increase in the rate of photosynthesis at | 

this stage of life cyc'le but was due to— (i) the continuous process of slow accumulation of sugars in the stem 
at successive stages of growth, and (ii) the high efficiency of the invertase, phosphorylase and other enzymes 
at maturity which helped in the rapid conversion of the various simple sugars to sucrose. Direct evidence 
in the latter direction are, however, lacking. I 

Parallel investigations on other plants, however, showed that phosphorus deficient plants accumula- 
ted more of carbohydrates at certain critical stages of growth (Eaton, 1949, 50, 52). Two main explana- 
tions were given — (i) that phosphorus deficiency interfered with the protein synthesis at the nitrate reduction 
stage resulting in increase of both carbohydrates and nitrates, and (ii) interference with protein synthesis i 

at the amide stage with the result that carbohydrates accumulated side by side with amides and amino | 

acids. When the facts observed in the present investigations were judged on this basis, certain anomalies | 

became obvious. Thus, deficiency of phosphorus no doubt showed some sort of interference with nitrate j 

reduction but this was never accompanied by any increase in sugars. Similarly deficiency of phosphorus i 

also resulted in the accumulation of amide and soluble nitrogen compounds but it failed to cause any im- i 

provement in sugars (Lai and Singh, 1958). In what manner the sugars were utilized under phosphorus^ 
deficient conditions and were not accumulated, required further investigation. Possibly the utilization ol , 

sugars in the organic acid metabolism in this plant particularly at maturity, may be one of the reasons ior 
this abnormal behaviour in sugarcane. A thorough examination of organic acid metabolism of sugarcane, | 

particularly at maturity is, therefore, necessary. If, as a result of such investigations, it is shown that part 
of the sugars were utilized in the formation of organic acids at maturity, the possibility of reducing such 
utilization may be exploited in raising the quality of sugarcane juice at harvest. 

Effect of Component Paris : 

Taking the various organs into consideration the variation in the carbohydrate fractions irresistibly 
led to these conclusions — (i) that the leaf although functioning as a principal organ for the synthesis of i 
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' fiiffusio!!. 


carbohydrate, failed to accmiiiiiate sugars "beyond .-a certain ^ I 

as the principal .storage tissue 'from the, very eariy stages m ^ the life c\^-' ^ ' 

function effectively to any large extent in bringing about increased acciiinulaiinu oi muvU • 

Taking these facts into consideration along-side the w(dl established cuiurpi i.l iloumsanl uiuveiaeat 
of carbohydrates through the phloem tissue, it becomes obvious that as the sugars iiM>\. d 
tubes, they were laterally distributed into the ground tissues of the stem and e.iineitcd into s..m< iiim-laluli 
which failed to migrate down to the roots as efficiently and quickiy as the hexoses and otliu ''t'liplci 
sugars coming down from the leaf. The specific role of enzymes in bringing about s«, ii .■onv.Tsi..ns <if high s 
labile sugars into other less labile carbohydrates requires careful anah'sis. It is bkelv iliai mud .i stiui\ 
may provide the necessary link in explaining the mechanism of carbohydrate aeeimiuluiiou ni tiie -ugaiTane 
stem. ' 

Investigations on the movement of carbohydrates in coUon plani MaMtu and \bi-.krlL 1 
showed that "reducing sugars were present in the leaves greatly in excess ot su<'rose. in the hnd. ine rxrrss 
of reducing sugars over sucrose was especially marked. In the st(‘nu hn\se\fr. surnf^'e u.in sn ess ol the 
reducing sugar. The concentration of sucrose in the bark oi the cottoii plant uiri rased duintg da\ and de- 
creased during the night, while the reducing sugars remained relativ(‘ly consUiui, based nu the relafiw 
concentration of these sugars it was suggested that movement^ ol sugars duwu tlu' sieui tuuard^ thi” run! 
resembled movement by simple diffusion in that the direction of the nioveinent uas irum tiir region uf higli it) 
one of low concentration. Sugars also moved through sieve UifK*s by a process f*l dtflusion. it u as noted 
that sucrose gradient between the bark and the boll was an imporiam factor in delennnnng « l^ange^ m the 
rate of transport of carbohydrates through the pedicel to the lioll. 

In the synthesis of carbohydrates in sugarcane simple sugars, cane stigar. staieh and jHiK s.u diat ales 
were found to be interrelated. They fluctuated during day ?ind night flarit. Idiil,. rorniaiion oi‘ glucose 
or sucrose took place in all detached parts independent of light and clilorophylL i'uuing leaw-s sukil! 
pieces did not increase sucrose while grinding inhibited synthesis r,om|)letely Hartl. ld|i . V.\pvntnvm<, 
with respiratory inhibitors showed that in sugarcane enzyme systems t'ssenlial WfV rcNpiration \svrr laa c^srutial 
for sucrose synthesis. Chemicals w^hich interfere with the iransfenmce of plKisphute Irons a pho'^phaic 
compound to glucose interfered with synthesis of sucrose. 'Those which prt'ventcd lacakdoun ol iif'xosc- 
phosphate aided synthesis. Fructosediphosphate may be the stepping stone ne<cssaiy lor the lornuilionof 
sucrose from glucose. Further, phosphorus was important in converting ghuose la irueiost' am! In the 
formation of sucrose. Inorganic phosphorus with glucose failed to improve ellieinux of low phfjsphorus 
plants. Sucrose synthesis decreased by addition of phosphates with gliieost' vshubn but oiuaiiic pluss- 

phorus proved helpful (Hartt, 1943). 

Applied phosphates accelerated intake of nitrogen, phosphorus, potassium a,nd c aiuuin <hiring earK' 
stages and uptake of phosphorus and potassium throughout the first year ol' rauf* gnnuh. hi the M/etaid 
year phosphorus fertilization gave the highest uptake of potassium. A narrow ratio of niirogen phosphorus 
was noted under phosphorus manuring (Rege and Sannahhadti, 1943.. 'To what exieiu such variations 
in the mineral content were related to variations in various carbohydrate ami nitrogen Inn t if ms would btc 
discussed in a separate paper. 

S"IJM*MARY 


This paper narrates the results of an experimental inquiry into the effects of |)hoHph» a ns delicicm ^ and 
of phosphorus fertilization on the carbohydrate fractions of the sugarcane plant war. Co. ’Cid *. 

Phosphorus deficiency failed to show any significant variation in tlu‘ various sugar fraci haw such as 
fructose, total reducing sugars and sucrose content A tendency of slacktmed acaammlatiou td' stu rose and 
total sugars towards maturity, however, indicated the possible relation between these Ihu'ilims aiul. low 
phosphorylase and invertase activity under deficiency conditions, (ii) utilization of the simpler earbohvalraies 
in the formation and accumulation of amides and other soluble nitrogenous rom|>oim<ls, and id i utilization 
in the formation of organic acids. 

With increase in age all sugar fractions attained higli values at mattirity. Sucdi a< <iunulat ion of 
fructose, glucose, total reducing sugars and sucrose appeared to be diu'^ to, ii a (cmtiuuous pnu ess of sh>w 
accumulation taking place in the stem at succe.ssive stages of the life cydv, and (ii to tin* activity of mzynies 
resulting in the quicker conversion of simple sugars into sucrose. 

The rapid accumulation of sucrose and other fractions in stem indicated that stem acted as a sink from 
the very beginning of the life cycle where the. simple labile sugars coming down from tin* leaf thrcnigh the. 
phloem tissue were temporarily converted into complex sugars and stored. 


October-Decembery: 1959] " effect of phosphorus . deficiency on sugarcane 

REFERENCES: 

AO.A.C. (1945'). Methods of Analysis, 3rcl. edition. ^ 44 a rs 

Eaton S. ¥« (1949). Effects of phosphorus deffciency on growth and metabolism of sunflower. BoL Gaz., no: 

1 (1950). Effect of phosphorus deficiency on growth and metabolism ■ of soyabean. Ibid,, miz 4ib-ib. 

- (1952). Effects of phosphorus deficiency on growth and metabolism of black mustard. iul-ilJ. 

Hartt, C. E. (1935).' Studies on enzyme action in sugarcane. I. The characteristics of enzymes and their importance in growth 
and nutrition of plants. Haw, Planters' 39 : 171-79. 

(1943). The synthesis of sucrose in sugarcane plant. IL 


Lai, K. N, 


The effect of specific inhibition upon the interconversion. 
of glucose and fructose and the formation of sucrose in the detached organs of sugarcane plant. Ibtd., pi 
. andSingh, J. N. (1958). Effect of Phosphorus deficiency on various nitrogen fi'actions of sugarcane. Ind, Jour, of &ug. cam 

Research and Dev,, IL 3: 151-60. ^ -r. 1 ^ r i 

Loomis, W. C. and Shull, G. A. (1937), Methods in plant physiology. McGraw-Hill Book Go., Inc., New York. _ ^ 

Mason, T. G. and Maskell, E.J. (1928). (a) Studies on the transport of carbohydrates m the cotton plant. L A study^of diurnal 

variation in the carbohydrates of leaf, bark and wood, and of the effects of ringing, Boh, 42 : 189-253. 

______ ■ - (1928), (b) Studies on the transport of carbohydrates in the cotton plant. II. The lactors determin- 
ing the rate and the direction of movement of sugars. Ibid., 42 : 571-636. , , tw 

Resre R D. and Sannabhadti, S. K. (1943). Problem of sugarcane physiology on the Deccan Canal Tract. IV. Mineral nutri- 

f * . ... , . r . J -sr ...... A C»..* Q7 1 1 1 


Singh, J. 


. N.'a955)i^ PhySo^S stu^^/frihe p’hiMpLras" nJtritton of sugarcane. Ph.D. Thesis of Banaras Hindu University. 





^*T nA<ilS OF DROUGHT RESISTANCBi 
STUDIES ON PHYSIOLOG^A^LBAS^^^^ 

By 

HARDVAL Singh Giu, and HAR.UNS S>sr;H 

(Sugarcane Research Station^ 

. iN'n^omJCTioN 

jROUGHT resistance of any ‘ Jand^ 

ties for drought resista^ h^d recently 1 innva un, r .di-r .In' 

hiSc^dioughtof 1921 resulting in a national ,i,.. au. nuon m. i.». 

soro-hum millets etc. such studies on sugarcane t • • ^ !i, ■!(!-■;( alf fxpmnieut 

The nresent investigations reported in this ‘’’f' condinons ut in iua.i-'Us dnrmu h<.t^ uiMtln r. 

Revievv OF Ln'ERA-n-RK^^^^^^ H..«phoIugiral 

The lack of any of the plant nutrients or mhI piani . h;u.t< lerisU' s arc .ilfnlrd h) 

and oTher characteJof the in ditrmn. pa,. M in.rld. 

the lack of soil moisture, various •workers have . , ir . „.;w.-l W>r woikcii on the wiiu i rcquiii'- 

Bris and Shantz (1912 and 1917) and Shanlz Ua-'L....' n..,, diou.d measut- 

ments of millets, sorghum, rice, buckwto^^^^^ ..! ‘ J 

nWf* differences in their water requirements ana tut. ‘‘ui > i riimamA I'h’/ and l .<- h 

Sie^eLient in the use of water than q ^n'l survival^ as an inde.H ol rt,Mia;h, rrN,sia,„ r. 

working with alfalfa, oats, corn and sorghum P[f ]J n-lied upon as a im-asuir <•! droughi ri'sislanu'. 

Wdingto him the percentage of dead leaves could mt bn ^ ^ ^ „>s,s,a,Hr m « r.n^h . 

Kondo (f931) took percentage of dead leaves in iw.i i sprumnds tu hr iaii s 

PapadaWs (1933) working on wheat dants iound tl • ,..,-,if,4l agnmirui iMiii 

indicative of the resistivity oi ucitlirr ihc nmnhe "f "P h-'W-s during 

.h,. ''-y' 

resistance. ^ , * i iHUftiHti oi\ib«»ut a «iu/^*n 

Khanna and Raheja (1938) ‘JjwiS of rnirelatiou Irbsc, n rsl. nl »i .irprcssion m 

imder the stress of hot weather, observed^a fair dug • r*iitr X'athiiu*** 

the rate of respiration and the comparative drought ‘ c„’„it! u> U' it 'vKnnd i'» thougln. l«d 

and slight devLions from the normal vatinirs in rrlau.m m diniigUi 

aSd SSrotra (1949) studying the cell r lu.im, lap.u .u of a s.innv. 

concluded that the cell indices number was inversely n-lalid to t!« 

■ Material AKn MLrriioo ■ ■ 

The experiment where the.se varieties were sown and studied had ilw ihllnwing iH'.ainmis: 

' ^ hrkalkm > 

•No irrigation 
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The'layout was split plot design with irrigations as main plots, and the 24 treatments were repliGated 
four times. In addition to the above irrigations, one common irrigation to start , with was applied to all 
the plots in order- to enable the plants to get firmly established before the differential treatments were resorted 
to, ■ The experiment had a run for ' two years, 1953-55, ■ 

For stomatal and other anatomical studies, the last opened leaf from the primary shoot free from the 
attack of borers etc. and almost of the same age, was taken from each of these varieties. The leaf samples 
were clipped with scissors from the plant and kept in water in the laboratory with their cut ends dipped in 
water. About two inches leaf blade was taken from the portion mid-way between the apex and the base 
and the midrib and the margin. The peelings, thus, removed from this portion were preserved in five per 
cent solution of Formalin. The methods followed by Smith (1943) and Lai (1949) were utilised in the selection 
of material for these studies. Stomatal frequency was determined both on the upper and lower leaf sur- 
faces while their size and cuticle deposition were studied only on the lower epidermis. The studies on anatomy 
of roots relate to the entire root section as also a unit area under high power. 

The morphological and physiological characters taken for study in these investigations are mentioned 
in the pages to follow, 

lonizable salts in the leaf and stem sap were determined by conductivity method using Philoscope for 
the purpose. 

Experimental Results 


(a) Cell-size chamcteristics.—Th^ cell-size characteristic viz. stomatal frequency per unit area, their 
dimensions, cuticle deposition etc. were worked out for different varieties. 

Table I 


Variety • 

Year 

No. of stomata per 
sq. mm. 

Stomatal 
frequency 
ratio of 
upper to 
lower 
surface 

Length of 
stoma in 
U. 

Width of 
stoma in 
U. 

Ratio of 
width to 
length 

Total leaf 
area per 
plant in 
sq, cms. 

Cuticle 

deposition 

inU 

(lower 

epidermis) 

Upper 

epidermis 

Lower 

epidermis 


1953-54 

82-1 

144-8 

0-567 

19-12 

10-50 

1 : 1-821 

279-8 

6-12 

Co. 312 .. 











1954-55 

78-9 

159-0 

0-495 

20-14 

10-80 

1 : 1 -865 

235-8 

7-38 


1953-54 

112-1 

174-0 

0-644 

21-16 

10-96 

1 : 1-931 

250-3 

5-21 

Go. 285 . . 











1954-55 

92-9 

169-4 

0-548 

20-50 

10-80 

o 

OD 

00 

217-4 

5-38 


1953-54 

103-0 

158-8 

0-649 

21-16 

11-18 

1:1-892 

354-2 

4-50 

Co. L. 29 

1 










1954-55 

94-8 

180-0 

0-527 

20-70 

10-85 

1 : 1-908 

315-2 

4-50 


1953-54 

91-2 

163-2 

0-558 

24-00 

12-20 

1 : 1-967 

216-4 

4-12 

Co. L. 9 











1 1954-55 

94-6 

183-3 

0-516 

23-80 

12*37 

1 : 1-924 

220-7 

4-26 


1953-54 

117-2 

172-4 

0-679 

24-00 

13-20 * 

1 : 1-818 

304-2 

3-26 

Co. 313 .. .. 











1954-55 

111-3 

203.9 

0-545 

22*20 

10-70 

1 : 2-075 

334-4 

3-42 


1953-54 

127-2 

185-0 

0-688 

‘'26-00 

13-28 

1 : 1-958 

j 435-6 

3-66 

'Co, 453... 











! 1954-55 

118-0 

204-2 

0-578 

26-66 

12-55 

1 : 1-120 

j 460-3 

1 

3-34 


The stomatal density as also the ratio of the stomata on the upper surface to lower leaf surface was 
markedly higher in the case of Co. 453 and Co. 313. On the other hand, these studies revealed comparatively 
smaller sized stomata both in length and width in the case of Co. 312 as compared to the varieties mentioned 
above. The other varieties occupied intermediary positions in this respect. 

The cuticle deposition on the lower leaf surface was more in the case of Co, 312 and less in the other 
two varieties viz. Go. 453 and Co. 313, forming a distinctly separate group. Co. 285, Co. L. 29 and Co. L. 9 
occupied intermediary position with regard to number and size of stomata and the cuticle deposition recorded 
in the case of the above varieties. Co. 285 showed a fairly high ratio of stomatal frequency on the upper 
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to the lower leaf surface but it differed from Co. 453 and Go. 313 in having a greater deposition of entieh. 
like Co. 312 on its lower surface. • i i i 

In the matter of yield (Appendix I), Co. 312 produced .signiUcatitly higiuT tou.u.ge 
of experimentation under highly restricted irrigations than that recorded m the ease ol (.o. ., 1 ., .ind ,o. 

The other varieties occupied intermediary positions in this respect as well. 

The behaviour of Go. 312 to withstand droughty conditions than the other varieties can thus he aseribed 
to less transpiration due to the presence of small sized stomata, lower ratio in their number on upper and l<mer 
surfaces and greater cuticle deposition. 

(b) Vascular bundles in roots . — As mentioned under ‘ MATERIAL AND ML I MOD . the rout sanipies 
for these studies were taken from the lo irrigational treatment. 

, , /Table II 


Variety 


Year 

Total number of 
vascular bundles 
per root (cross 
.section) 

No. ofi'a.Heular 
bundl<‘s p(*r si\. 
mm. !' roots 1 icrosN 
set tion 

Si/c ni' ih*' V 

V. \( 

Lerr^fh 

iUfhitiint* vessel ui 
lrns\ s»'i litui 

Brra<il!i 

1953-54 

12*2 

19*7 

hinno 

47*2<l 

1954-55 

13-0 

19*8 

62*20 

r)-46 

1953-54 

12*4 

20*4 

7.D*8i) 

61 -on 

1954-55 

13-5 

20*6'. 

7;l*3n ,■ 

jtmn 

1953-54 

10*6 

' 19*1 

52 ‘iO 

4Vbt 

1954-55 

11*2 

; 19*0 

5tl*H0 


1953-54 

10*7 

18*9 

56* 7."* 

15*75 

1954-55 

M*0 

17*9 

54*88 

•16' 40 

1953-54 

9*6 

19*1 

55 ' 8i) 

■■ 411 * 01.1 

1954-55 

To*() 

. 18*7 

56*00 

' : . , ■46*40 

1953-54 

9*0 

: 17*5 

,56- 16 

47*38 

1954-55 

9*0 

; ,16*8 , 

■ 56*80 

. 48*40 


Co. 312 


Go. 285 


Co. L. 29 


Co. L. 9 


Co. 313 


Co. 453 


Both numl^er as well the size of these conducting vessels were markedh- less in (k). 'hlli and Ca,K :ii:i 
as compared to Go. 312 and Co. 285. The former two varieties were, tlterfore, at a disadvantage^ as 
compared to the latter two varieties in the matter of free and quick movejnenl of water due to dilfe- 

rences in the anatomy of their roots. 

(c) Root penetration . — These studies were also carried out in the L, treatment. 'The root disst-ettons w<*re 
made 'in situ’ in June during both the years (Table III). 

Co. 285 and Co. 312 showed the maximum vertical penetration of roots and such petietraiion was 
least in the case of Co. 313 and Co. 453. The ratio between the dry weigh, t of roots and the total i<‘af area 
per plant was the highest in case of Go. 453 and Co, 313 indicating less water pumping mt^cliaihsni compan.^ti 
to their transpiring surface. 

(d) Moisture in stem and /r^m.—Samples for these studies were taken in the first w<‘<*k of Junt/ For 
comparative purposes, these samples were also taken both from lo and I^ irrigational treatments (lable iX' 

The per cent moisture was higher in the stem than that in the leaves. Similarly, phuits growing ximkr 
higher levels of irrigation (I 3 treatment) showed greater moisture in their tissues as compared lo that under 
highly restricted irrigations (lo). While this trend was common in alrno.st all the varieties, considerabk' 
variation in moisture contents of the plant tissues were recorded in the case of different varieii<‘s under F, 
and I 3 treatments. Go. 312 showed the least variations in the stem and leaf moisture contents under I,, 
and I 3 treatments. Compared to other varieties, especially Co. 453 and Co. 313, varit'ty Co. 312 slnnvtHi 
the highest per cent moisture in stem and leaves under lo treatment. Evidently, aided by the anatomical 
characteristics, Co. 312 was able to maintain a comparatively higher moisture balance in its lissuf^s i’or 
the normal metabolic activities even under highly adverse conditions. 
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Table III 


.1 

Variety . I 

i 

Year 

Total No. of 
plants in the 
plot Size 
(12'x46") 

Size 

Leaf area per 
main shoot (sq. 
cms.) 

■' ! 

Max. vertical 
penetration of 
roots (cms.) 

Dry wt. of roots 
in gms. 

. ! 

,i 

Ratio of dry 
wt. of roots to 
total leaf area 

i 

1953-54 


275 

62 I 

3*5 ,',l 

1 : 78-6 

Co. 312 .. .. .. i 





! 

1:70*0 

1954-55 

814 

259 

74 

, 3-7 1 


1953-54 


147 

66 

2-7 

1 : 54*4 ' 

Co. 285 .. .. .. 




■ 


1 : 66*4 

1954-55 

819 

181 

80 

2-8 


1953-54 


206 

56 

2-8 

1:73*5 

Co. L. 29' ' ■ .*• 



1 


i 

i 1 : 85*0 

1954-55 

830 

204 

1 65' 

! 2*4 


1 1953-54 


190 

52 

2*5 ■ 

; 1:76*0 

Co. L. 9 .. , 




! 


1:64*8 

1 1954-55 

694 

175 

1 

j , 2*7 


1 1953-54 


318 

i 52 

1 3*0 

1 : 106*0 

Co. 313 






1 : 117*3 

1954-55 

489 

258 

1 

2*2 


1953-54 


452 

1 51 , 

i 3*3 

1 : 167*9 

Co. 453 .. . . . . 

j 



i . 

3*0 

1 : 131*7 


; 1954-55 

524 

355 

I : 56 

i 


Table IV 


1 


1 

1953-54 1 

1954-55 

ariety - 

h 1 

lo 

Difference 

h 1 

lo ' 1 

Difference 

‘ 



(a) Leaf 




Co. 312 . . 1 

71*4 

69*6 

1*8 

70*6 

69*4 , 

1*2'"' 

Co. 285 

69*8 

65*0 

3*9 

68*0 

67*6 

1*4 

Co. L. 29 

69*8 

66*8 

3*0 

70*0 

66*0 

4*0 

Co. L. 9 

73*0 

67*8 

5*2 

72*8 

67*8 

5*0 

Co. 313 

69*7 

66*0 

3*7 

68*8 

65*0 

3*8 

Go. 453 . . , 

1 73*8 

67*2 

6*6 

72*0 

64*6 

7*4 




(b) Stem 




Co. 312 

I 82*6 

81*2 

1 . 1*4 

81*4 

80*2 

1*2 

Go. 285 

^ 83*0 

79*8 

■ 3*2 ' ■ 

82*8 

80*0 


Co. L.29 

83*2 

j 

79*0 

! 4*2 

i , 

80*4 

77*2 

,3*2 

LGo.L. 9 ■ 

i 84*8 

78*6 

1 6-2 

83*0 

. 79*6 

■ 3*4 

Co. 313 

■i ' 84*7. 

79*0 

5*7 

79*6 

76*2 

i 

V'3':*4^„ :' ■' 

Co. 453 

85*6 

78*5 

7*1 

84*2 

78-0 

6*2 


(e) Percentage of dead leaves.— As, the plant grows, the lower leaves dry up and cease to function. Of 
the total foliage, i.e. green plus dead leaves, the percentage of dead leaves was worked out in about the close 
of Mav and middle of June. 





The observations regarding per cent dead leaf figures recorded under lo treatment about the* (uul 
of May when subjected to statistical analysis placed the varieties in the following order. 

There were distinct differences in the figures of per cent dead leaves in case of diirererit varictic\s. it 
was lowest in Co. 312 and highest in Co. 313 and Co. 453 especially during 1954-55 when the weather 
conditions (Appendix 11) were also very unfavourable. Thus, due probably to its special mechanism 


Variety 


Co. 312 


Co. 285 


:Co. L., 29 : 


Co. L. 9 


Go. 313 
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Table- V ■ 


IV, Fart 1 


Year 


Percentage ol dearl leaves 


1953 54 
1954-55 

1953- 54 

1954- 55 

1953- 54 

1954- 55 

1953- 54 

1954- 55 

1953- 54 

1954- 55 


23*4 
30*4 
28*8 
34*7 
25*0 
34*7 
\24*6 ' 
33*8 
26*1 
39*4 


(a) End May 
21-6 
■ 3i*9 ■■ 
24*3 
34*8 
22 * 9 
34*8 
22 ” 1 
. ' 35*5 
22* I 
42*2 


11*9 
,24*0 
IB •7 
■ 2B*2 
10 9 
22*1. 
20*0 
2-1 * 3 ■ 
IB-O 
26*0 


h 

9*3 

; 18*3" 
14. ’I" 
9*5 
■■ 12.0 
1(44, 
12*8 
■'.1:4:4 
' ■14* 1 


Me, Hi 

IU‘U 
2'4:l 
:ri ■ .5 
2B*0 
17- I 
25 n 
2U'B 
20*4 
iOii 
111* I 


Go. 453 

! 1953-54 

19.54-55 

30*4 

43*1 

' 29*0- 

■;;''43*9^" 

.'21*4' 

33*8 

22*5 , , 

l<e5 

25*8 , 

15*1 

Mean 

■■■ 1953-54'' , 

1954-55 

26*4 

36*0 

““V >3-7 j 

37*2 

■ 10*9 

.■ 26*4' ■'■ 

'|4*9' ■ 

(■(: 13*9' ' : 





(b; Mid-June 





1953-54 

30*5 

■■ 23*7 ■ ■ ■ '■ j 

. 19*4, 


■■ 24*14 

Co. 312 

1954-55 

25*5 

. :j'/ .4.7'''' ■ : 

'|8*4 

' 16*5 ■. 

2T:i . 

Co. 285 

, 1953-54 

34*9 

■ 26*2:;-,'- 

20*8 

:25'0 ■ 

■' '"26*7 

' 1954-55 

32*6 

.28*7.- 

22*2 ■ 

2 1 * 4: ■ , 

: 26* ,2, ' 

Co. L. 29 

1953-54 

30*4 

■' 7.' 7 2l*'l,:..y, ! 

1B*6 

■ 18,*2 

22*1 .■': 

1954-55 

33*3 

■ ■ 26-0 

■21*9 

■■;■:■':"■' 13*7 ■ 

' 2:i*7 

Co. L. 9 

1953-54 

30*9 

26* 1 

20*0 

23“ 1 

25*0 

1954-55 

29*2 

27*5 

21*6 

20*2 ; 

24*6 

Co. 313 

1953-54 

.f , 

34*9 

27*0 

22*1 

22*:i 

26 ' 6 

1954-55 

37*1 

32*6 

23*9 

2‘3*0 

29*2 

Go. 453 

1953-54 

34*6 

26*4 

24*7 

! 26*0 

27*9 

1954-55 

36*0 

i 30*3 

25*3 

j 17*9 

27 “I 

Mean 

! 1953-54 

32*7 

■ 25*i- 

20*9 

1 22*8 i 

1 



1954-55 

32*3 

; 28*3 

i 

1 18*8 ; 
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to cut down transpiration, Co. 312 was able to maintain higher percentage of green, leaves under adverse 
conditions. ■ Its better metabolic activities under lo, as compared to other varieties are attributable to its 
capacity to. maintain, a higher , percentage , of gre.en leaves.,; 


Conclusions at SpBrcent : — » G.D. at 5% 


1953-54 .. 

1 

Co. 453 . ! 

. 29-24 . 1 

Co. 285 
26-40 

Go. L. 9 ' 
24-79 

Co. L. 29 i 
24-21 1 

Go .313 
24-10 . 

Co. 312 ' 

22-34 


1954-55 . 

Co. 453 
43-49 

i Go. 313 

i 40-33 

Go. 285 
34-68 

' ! 

!" , 

i.- Co. L. 29 , 

1 , 34-50 

1 

1 ' 

'1 

1 Go. L. 9 ^ 

|, ''34-49 ;, 

- . . Go. 312 ■ 
29-85 

4-45,' 


{£) Total ionizable salts . — The leaf and stem samples taken for cell sap extraction in the case oi these 
.studies were taken in June ■ during the, pre-monsoon, period. 


Table VI 


, Variety 

Percentage of total ionizable salts 

June 1953 j 

■ June' 

1954 

, : Leaves , , | 

.Stern 1 

,,Le,aves , ,| 

■■■'■,'■ ; 'Stem ■^' ' 

Go. 312' . 

■ 1;612 

1-420 , 1 

', 1- 705 , , 

1-530 

Co. 285 

1-753 

1-491 

1-809 

■ 'i^-473' "■' ■' 

Co.L.29 

1-705 

■ ■"■1-569',','' 

1-612 

' '1-614 

Go. L.'9' 

i-809 

j'.. ' ' '1-550 

i, 1 

1-612 

!' ■ -l-283^',. 

i ' 

O 

p 

1-110 

l,-569' 

2*307 

1*491 

Co. 453 

1-981 

1 ' '1-655 

i. 

1-899 

1-682 


Co. 312 showed a lower percentage of ionizable salts both in leaf and stem sap as compared to Co. 453 
and Go. 313. Their presence in the case of other varieties (Go. 285, Go. L, 29 and Co. L. 9) did not show 
consistency during the two years of study nor any relationship to be indicated between this character and 
the behaviour of these varieties in the matter of their yielding capacity under restricted irrigations. 

Discussion ■■ . ■ ■ 

Go. 312 showed a much better performance than other varieties under study in regard to growth and 
final yield under droughty conditions created due to highly restricted irrigations in hot weather. Its ana- 
tomical examination showed lesser number of stomata both on upper and lower leaf surfaces, narrow 
ratio in their number on the two sides, smaller size, greater cuticle deposition and higher number and size 
of vascular bundles in roots. Mameli Calvino (1926), Lai and Mehrotra (1949), Rao (1950) and Ikehata 
Yusaku (1952) in their studies also recorded these xerophytic characters in the varieties able to withstand 
drought conditions better than others. The better growth and yield performance of Go. 312 in these studies 
indicated its greater drought resistance and the presence of xerophytic characters in the same variety establishes 
a positive association between these characters and the capacity of a variety to withstand drought. 

In these studies, the greater vertical root penetration, and narrow ratio between the dry weight of roots 
to total foliar expansion observed in the case of Go. 3 12 are the other characters related to drought resistance 
in cane varieties. These observations are corroborated by Miller (1916), Ivanov (1939) and Pohjakalio 
■(1943)..' 

The higher number of V’^ascular bundles in the roots of Go. 3 1 2 also appears to be an iniportant character 
connected with the xerophytic nature of this variety. The higher per cent moisture in foliage and stem 
under restricted irrigations and lower percentage of dead leaves to total leaves (green plus dead) are the 
Other characters revealed by these studies to have added to the drought resistance character of Go. 312, 
Kondo (1931) also in his studies recorded a fall in grain yield to be positively associated with the higher 
percentage of dead leaves. According to him, per cent dead leaves forms an important criterion of drought 
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Pohjakalio, O. (1942). Unter suchungen uber died Trockenperiode (quoted from PL Breed. Absir., igfj]: 32K 
Papadakis, J. S. (1933). Method of evaluation of drought resistance. Sci, Bull. Inst. Pi. Breed. Salmitajsu. S3: 
Rao, J. T. (1950). Xeromorphic adaptation in sugarcane for resistance to drought, Ini. Soc. Tech, lih (ionct.: 
Smith, H. E. (1943). Polyploidy in sedum pulchellume IL Stomatal size and frequency. BuH. Tomy Iht. fJub. 70 
Shantz, H. L. and Piemeisel, R. L. (1927). The water requirements of plants at Akron Colorado, jemr, Amnc, Res. 
Tumanov, J.J. (1927 and 1929). Wilting and drought resistance. Cand.J, Res.. 14 c: 122-52, 

Ud Iskaja, N. L. (1936). Drought resistance of spring wheat varieties {PL Breed, Abstr.^ 9 ; 206). 
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resistance in the wheat varieties. These observations are in conforim^' 

The resistant variety (Go. 312) showed less percentage of dead leaves. ^ 

The different anatomical, morphological and physiological J;'’; • ih,.!,' ( tdiiHiv 

with advanV be employed in the'^preliminary classihcation of cane varu-Ues m ass. ssmg thm <apantv 

to stand drought. 


Summary 

■ • X* ' -Qio rr. 9RA no L 29' Go. L. 9. Co. 313 atid iUh 453 wmi 

^^•00 Tnllundur for assessing their yield potentials. These varieties were also taken lor tlu‘ suuK’ ul aiwto- 

mkal morphological and physiological characters to see if any relationdnp exists lietweeu ihese ( haraciers 

and the capacity of different varieties to stand droughty conditions. Ihe studies comiimed loi tuo y ais. 

2 Both density and stomatal ratio (upper to lower leaf surface) was less in the case ol Go. .>1L as 

compied to that reemded in Go. 453 and Go. 313. The size of the stomata was smaller but tlie < utal. 
deposition greater in the case of Go. 312. . 

3 Go 312 also showed greater number and size of vascular bundles in the routs, <.'> ‘»T 

weight of roots to total leaf surface and deeper vertical penetration of its roots as compared to othei ^at leties, 

especially Co. 313 and Co. 453. 

4 The per cent moisture studies on foliage and stem from two irrigational trealnienls i e. luglily restrict- 
ed and'hiffher irrigations also brought less variation in this attribute m the case ol (.o. .W. mi(l<-r irstneted 
and higher irrigations, whereas other varieties especially Go. 313 and Co. 4:)3 showed wide vanaiioii in this 

'respect.' ■ . i 

5. Go. 312 showed low per cent dead leaves to the total loliage (green ]>lus dead ; vwn undei irstnrled 

irrigations compared to other varieties. 

6 The total ionizable salts in the sap of leaves as well as stem were also low in the ease of Go. :il2 as 
compared to Co. 453 and Go. 313 during both the years. These salts, however, did not shosv an> consis- 
tency in the case of other varieties. 

7. Co. 312 in the two years of these studies gave an average yield o! (iO.rlih inaumis per at ri under 
highly restricted irrigations where only one irrigation of 3 acre inches was given tliroiighoiil the lile ol 
the crop Co. 313 and Go. 453 gave 203-47 and 409-86 mannds yield, r<-speetively under the same 
treatment. The yield of the other varieties was, Co. 285 (431-90 nids.). Go. L. 29 :393-65 mds. ;. and Go. 
L. 9 (466-17 mds.), Co. 312, thus, proved to be a drought-resistant variety. 

8. The xerophytic nature of Co. 312 is evidently the resultant of the anatomical and physiological 
characters observed in this variety. These characters, having close association with the caiiaeity of a 
variety to stand water shortage, can, with advantage, be employed in the preliminary i-lassifieation of 
varieties in assessing their drought resistance. 
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Appendix I 


. 

Varietv , ' 

Year 


Cane yield in mds. 

per acre 


, 

Mean 


b 

h 

1 Is 




Go. 312 .. 

1953-54 

592-34 

707-63 

675-75 

802-19 

. 694 •48 


1954-55 

619-44 

“ 501-50 

695-94 

706-03 

630-73 

Go. 285 . . 

1953-54 

420*22 

513-19 

536-56 

622-63 

523-15 


1954-55 

443.59 

383-56 

553-03 

622-09 

500*57 

*Go. L. 29 

1953-54 

486*63 

582*32 ' 

576-94 

657*16 

' 575*75 


1954-55 

300*69 

446-78 ' 

327-25 

1 . 525-94 ^ 

400*17 

Go. L.9.. .. ' 

1953-54 

445*19 

506-28 

510-00 

600-31 

, 515*45 


1954-55 

487*16 

i 425-53 

548-25 

602-97 

515*98 

Go. 313 .. . .. 

1953-54 

249*16 

: 459-53 

389-41 

: 578-00 

419*03 


1954-55 

157*78 

j 172-13 

240-13 

275-19 

211*31 

Go. 453 .. . 

1953-54 

413*84 

1 584-91 

542-41 

i 706-03 

i 561-80 


1954-55 

405*88 

489-28 

527-00 

533*91 

489-02 

Mean 

1953-54 

I 434*56 

558-97 

538-58 

i 661-05 



1 1954-55 

i 402*43 ; 

1 ■ ! 

403-13 : 

481-93 

i 544-36 



bcliax'ioLir of this variety during 1954-55 was not a normal one, as a large number of plants died due to an unknown 
cause. The mortality of plants in this variety was not noticed in the preceding year either at the farm or in this trial. 


Appendix II 


Months 

Year 

Ternpe 

rature ° F. 

Soil temperature ° F. 

Humidity 

percentage 


Maximum 

Mini 

mum 

(30 cm. 

depth) 

0728 hrs. 

1428 hrs. 

inches 

Highest 

Mean 

Lowest 

Mean 

0728 hrs. 

1428 hrs. 

March 

1953 

95-2 

89-7 

49-5 

57-0 

73-5 

73-5 

80 

25 

T 


1954 

94-1 

80-4 

39-5 

53-3 

65-8 

67-2 

86 

38 

3-26 

April 

1953 

107-1 

96-3 

52-3 

64-0 

80-9 

81-2 

58 

22 

0-58 


1954 

104-6 

96-3 

54-4 

62-7 

81-2 

83-4 

58 

19 

0-02 

Mav 

1953 

111-0 

104-7 

68*1 

75-8 

91-0 

91-3 

46 

21 

0-19 


1954 

113-5 

106-6 

63-1 

72-9 

91-7 

94-9 

40 

17 

0-23 

June 

1953 

114-0 

103-8 

71-6 

80-5 

94-9 

. 95.3 

55 

35 

0-35 


1954 

114-4 

105-9 

69-6 

81-8 

97-9 

100-6 

50 

' , 27'.: 

0*39 

July 

1953 

105-0 

93-6 

72-2 

79-7 

89-5 

89-8 

87 

70 

17-81 


1954 

107-5 

96*1 

72-5 

78-8 

93-5 

95-4 

79 

56 

4-39 

August . . 

1 1953 

100-1 

92-7 

72-4 

78-5 

88-5 

89-4 

-■■■■ 87'' ! 

65 

'. . 4-59' 


1954 

104-3 

98-8 

73-0 

79-8 

96-8 

98-6 

77 . 

.50 

1-32 

September 

1953 

99*1 

94-6 

65-0 

73-8 

1 87-9 

89-2 

: ■■ 85 ".. ! 

49 

2-21 


1954 

102-6 

91-9 

70-5 

75-9 

87-8 

89-1 

88 

1 66 

11*38 

October . . 

1953 

1 99-6 

92-9 

48-2 

60-0 

' 82-4 .| 

83-1 

- 77 . 

25 ■ 

T 


1954 

i 91-9 

; 86-2 

51-2 

57-2 

77-4 1 

78-2 

i ' 87 

37 

1-13 

.November 

1953 

1 90-3 

1 82 • 3 

39-4 

40; I 

70-5 

1 70-8 i 

! 88 

24 

T 


' 1954 

85-1 

1 83-0 

40-6 

1 40-8 

i 69-3 i 

; 70-0 

86 

30 

■ , T 

December 

1 ■ 1953 

81-7 

1 75-7 

40-7 

1 44-9 

1 63-7 

63-6 

91 

40 

0-77 


i - 1954 

79-8 

1 .. 71*4 

31-6 

I 38-8 

j 59-9 

60*1 

88 

34 

0-00 

January .. 

1954 

74-0 

63-8 

31-9 

40-6 

54-9 

55*2 

92 

53 

0*83 


1955 

73-6 

66-1 

1 28-4 

! 41-0 

56-2 

56*5 

92 

49 

1-51 

February 

1954 

; 76-5 

69*0 

! 43-6 

51-6 

59-2 

: 60*2 

93 

: 63 

j 5-47 

i 

1955 

87-0 

74-8 



! ■ . 35-2 

i : 

41-5 

59-4 

1 59*8 

89 

33 

i ' , ' 

L_ ; : 

0-02 


T denotes traces of rainfall. 
Total rainfall: — 

1953- 54 -32- 80 inches 

1954- -55 , ; -23-65 : 


KC 
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STUDIES IN GERMINATION OF ^D^N^E SOIlf 

RELATIONSmP IT 


-, By 

M. S. SuBHA Rao,* R. B. Prasad and K. L. Khanna 
(Sugarcane Research Institute, Pusa, Bihar) 


Introduction 


/jJNHANGED rate and extent of germination is the first ‘'‘.ju 

^ This auestion is more accentuated in a vegetatively propagatid uop lik 
.ernfin^tX Stags Xut in its wake wide gaps in the field widi resuhaut mv < 
germination DTin^ aoo has. therefore, attracted the attention 


first rcciuiruincut in sui“c‘«''sstiil pKKiurtwiu* 


siigarcaric. .'Iiicoriiplctc; ' ^ ; 
drnsily uf crop staod aiscl 

laiiuii the attention of rcst^arch workers for a 

yield. This phase of sugarcane culure^ as, _ _ for failure c)!' gc‘rniiiuiii<>!i aiid u» improve tin* sumo 

long time. Research work aiming of w edfare^ Pre-scakiug treatmmus ul' sugur- 

has progressed along definite lines, the mor ^ of Buds in the sugarcane srtt and ('o Crealion of condition'i 
cane'^setts, (b) auxin relationstap and to ,>osiuon of ,l,e bud and its 

ideal for the buds to germinate when placed m soil witti spiciai 1 

nutrient reserve. , 

wer reoriented on the basis of recent researches in that the iailuro ol girnimaiion has bei n attiibuKd to tin 
ingress of soil micro-flora through the cut ends (14, 15) and the rcsuluint meomplcle ‘'j"’ JT 

rirodiirts of which become toxic to the growing seedling. In recognition oi this, ('''‘“tan '** * 

Lercuric salts has improved germination phenomenally. PropriiTary products like An-tan and Aga lo 
have been able to give very much enhanced germination and their use has hi^-u widely m \ogut. in 
.. years (16,^ 17), .. . 

The impress of apical dominance in the entire cane as well as in each seetKin ot the cut cane 
more than one bud has been recognised for a long time (18, 32). On the basis of rescan hes with s tts 
containing more than one bud, it has been concluded that 3-budded setts are the inost cconoinie and it ea 
Ses to build up a good stand of cane (20, 21, 22, 23). The scientific lias.s ol the quc.suon oi aj ica 
dominance appears to be that a bud germinates only when its auxin content is reduced htlow a ‘ "“‘ ‘‘I 
level by pumping it downwards along the gradient. In this way the natural auxin is pumptd irum iht, 
topmost bud to the next to keep that in cheek so long as that itself does not germinate. I Ins phenomenon 
continues from one bud to the next, the bud that is about to germinate affecting m its turn the one 
teiy after it. In a S-budded sett, the same phenomenon occurs in that the topmost bud ke<‘ps m check Uic 
2nd and this in its turn the 3rd. 

Recent researches have corroborated the above findings in that the treatments !>r!nging a!H>ut k‘SHC‘ning 
of auxin or its disintegration have enhanced the extent of germination (24). Hot water tnvitmcuu given to 
the sett as a protective measure against bacterial diseases has enhanced germination even under <:ondmons 
where bacterial diseases were non-existent. Assay of auxins in the treated and untreated st*tts depicted lower 
auxin content in the treated setts pointing to the fact that disintegration of auxin enhanced gernmiatiou i2j). 
Researches on the interval between harvest and planting of cane for high germinabiluy siiowc^d an interval 
-T 3 to 4 days to be ideal under the conditions cjf Louisiana (U.S.A.). Auxin analysis ahci siiowt^d the 
trend where it touched a minimum when the response to germination was highest (2t>j. 
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The above two facts go to prove, that auxin and its. disintegration have a . major role ■ in improving- 
germination. ■ It is difficult to say how far it is interlinked with the question of neutralising apical dominance" 
cornpletely so that polarity does not come into operation under actual conditions of ^germination.' 

The position of the bud in the soil has also attracted attention of workers. Martin (27) observed that 
^ Up ’ buds germinate first while the * down ’ buds require twice the time according to the greater distance 
their shoots have to traverse to reach the surface. Results in Uttar Pradesh have shown greater germina- 
tion for ' Up ’ buds and lowest for ' down ’ buds while side buds stood intermediate in performance (28). 
Further, Gahlot working on 3-budded setts found that setts with all 3-buds on ' sides ’ and setts with two- 
buds ' Up ’ and one bud 'down* gave almost similar germination percentage, but much higher than 
the setts with two buds ' down ’ and one ‘ Up ’ (29). How far the position of bud alone would affect the 
germinability in the light of the pre-treatment given to the sett on the lines suggested above needs further 
elucidation. Linked up with this is the question of the amount of nutrients available to the growing biidviz:- 
the quantity of internodal tissue also needs consideration. Venkataraman, as early as in 1926, pointed out 
that it was not only the number of buds, but also the amount of internodal tissue or the length of internode 
that was concerned— the longer the internode, the larger the amount of nutrients available to the growing 
bud. He actually demonstrated the beneficial effect of long internodes connected with the bud for better 
germination (30). Keeping in view all these newer trends on germination, it would be interesting to assess, 
uffiether varieties with longer internodes are better off from the point of view of germination. 

Against this background, an experiment was planned to ascertain the extent to which top-dominance 
and position of bud in soil are responsible for germination. The question of neutralising the natural auxin 
effect by soaking in synthetic hormones has also been considered. Side by side with this, the problem of the 
length of internodes as related to their germination capacities in the different varieties has also been brought 
in 'for discussion. . ' ' ■ ■ 

Experimental Methods 

I’hree-budded setts of B.O. 14 variety were soaked for a duration of 15 minutes in a solution of 100 
ppm Indole acetic acid and Napthalene acetic acid. A corresponding water treatment was also maintained 
along with a control where no treatment was given. Treated setts were planted in the usual manner and 
covered up without any consideration either for the position or the polarity of the buds. When germina- 
tion was complete, the setts were very carefully uncovered by removing the soil on all the sides and the 
polarity of the buds and its position in the soil were noted. The total numbers of buds germinated and 
the number of buds rotted under each category— top, middle and bottom were noted. The numbers of tillers 
already emerged under the same category were also counted for the different treatments. All these data 
were assessed in terms of the percentage of buds planted to analyse the value of the different treatments, by 
subjecting it to statistical analysis. Data were also tabulated in relation to each treatment on the position^ 
of the bud and percentage of the buds germinated in each position. Conclusions drawn on the basis of 
the alx>ve treatments have l)een discussed below. 

Experimental Findings and Discussions 

Diiferences !)etween the various treatments viz., soaking in NAA, lAA, water and direct planting 
were non-significant in that soaking in these hormones did not bring about any antidoting effect of the 
natural hormones. Khan and Hall (31) working with two varieties and two hormones viz., lAA and 
alpha O-OCPA also did not find any improvement in germination when soaked in solutions; on the other 
hand they found an improved germination when they were mixed in 1 :9 ratio, pointing out to possible 
interaction of one type of growth regulator with another and to an antagonistic effect which is known 
in a number of synthetic auxins. Soaking in water being too short (C.P.ll) the setts were probably unable 
to al^sorb water or leach out auxins (C.P. 31) during the treatment and bring about its impress. 

The differences under the three categories (top, middle and bottom) on the average, were significant 
in respect of germination percentage, it being highest with the middle bud and lowest with the bottom bud 
' (Table I). '' ^ ' ■ 

With the available data supporting the view that the top bud was the most responsive from the point 
of view of germination, the result obtained under the experimental conditions needs thorough evaluation. 
Khan and Hall (31) have pointed out stalk position effect where the middle portions of the stalk were 
ibund to respond best in germination as well as root development. Causes for the high response of germina- 
tion with the middle bud pointed to the probability of higher availability of nutrients with the greater 
internodal tissue attached to the middle bud as compared to end buds, with varying degree oi internodal 
tissue on one side depending upon the position of the given cut. This fact of higher response oi a bu 
with greater internodal tissue was pointed out by a host of workers (27, 30, 33, 34). On the basis ot recent 
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. . Germination ,( 

%) 


Rotten buds (%', 

1 

[ 

Mean Xo. of li tiers 


Treatment 

Top 

Middle 

Bottom 

Top 

! Middle j 

Bottom , 

Top Middle 

Bottom 


■ 62*5 

70*0 

40*0 

25-0 

1 20*0 1 

sr.'f) 

0-85 i:i-50 

ii-:51 

Control.. .. 

57-4* 

56*8* 

38*2* 







48*4 

82*5 

40*0 

15'8 

9'! 

30- H 

1-30 (i-riii 

0- 05 

Water,, . ' , . . 

44-0* 

65-3* 

i 38' 7* 







66-6 

66*7 

1 ■ 43-3 - 

j 

18' 1 

13*0 

.20*4 

MI') i'23 

CF,-i:i. , 

NAA ■ . . , ' . . 

49*9* , 

46*5* 

1 36-2* 







■ 57*5 ' 

.52*5 

35*0 

35*0 

. 27*5 

. 37-' 5 i 

!-23 ; (I- 70 

ip It 

,-IAA ... ■ 

54*8* 

54-8* 

4l'i* 

! 


.. 





* Transformed values. 

findings, as stated earlier, the question of germination failure is thought oi as due to ingress oi iiiic'rtj-orgunisms. 
If this contention is agreed (which is justified on the basis of the high response obtained by ireatnient of cut 
ends), the damage caused would be least to the middle bud, the entry being on eithcT side of the. cut ends. 
This would conserve the middle bud against the initial attack from either side and is likely to bring about 
sure germination on the part of the middle bud. If this proposition is correct, die gerininability in diiiereiit 
varieties under normal conditions should roughly correspond to the length <)f iiUernodes; the longer the 
internode, greater the- germination response. Data collected in a varietal trial on the |)ercentage geriniiia- 
tion attained and the length of the internode at the pre-harvest stage \\hen correlated appt*ared Ici show 
a straight line of closest fit, but for some negligible inconsistencies (Fig. 1). lliis again supports the conten- 
tion that the middle bud with the greater amount of internodai tissue is in a better positioti to respt )nd to 
higher germination. 


§ 4-0 


1 

S 3-0 



Number of buds germinated 

Fig. 1. Showing the direct relationship between length of internode and nundier of buds genuiuated. 

The response of lowest germination in bottom bud conforms to the findings oi' earlier workers with 
the attendant greater impress of the apical dominance phenomenon on it. Tlie bottom bud coming lowest 
in the rung in order of polarity, is liable to rot with the greater time interval necessary for it to g(*rminate 
under field conditions providing very poor contribution to the total germination. 

As regards the influence of each one of these treatments viz, soaking in water, NAA and lAA, on the 
differences in germination with respect to top, middle and bottom buds, it was found in case oi* wnier soak- 
ing that response of middle bud was significantly different from either the top or bottom buds, thertr !>eing 
no difference betw^een top and bottom buds — pointing again to the fact that soaking in water for such a 
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short duration had no effect of any kind. On the other hand, with lAA, differences in germination were 
non-significant, while in case of NAA and direct planting top as well as_ middle buds significantly differed 
from bottom, the differences between top and middle buds being non-significant. These naturally pointed 
to the differential effects of these two separate groups of auxins— the indole derivative and napthelene 
derivative. Lack of complete effectiveness of the treatment was again apparent. 

So far as the response of germination under the various treatments in relation to position of bud^ in 
the soil was concerned, it was evident that irrespective of the treatments, the buds in the above position 
gave the ma vimnm germination; buds situated on the sides gave the next best germination, with buds situated 
downwards giving the least response (Table II). 


Table II 


Germination Percentage 


Treatments 

Position of the bud in the soil 

Side i 

Up 1 

Down 

Control . , . . 1 

40-0 

80-5 ! 

i 

56*0 

Water 

54*1 

72-3 

46*5 

NAA 

59-4 i 

65*2 

45*2 

lAA .. .. 

49-1 

t 

54-2 

42-2 


The chemicals themselves appeared to have no influence on germination with respect to the position 
of bud. On the basis of practicability, in a three-budded sett, more number of buds could be brought in 
the lateral position than otherwise. The later would bring about restriction on the number of buds effective. 
On the basis of the findings of this experiment, evaluation of the buds in different positions, has shown that 
the position of two buds at ‘ top ’ and one ‘ down ’ in a three-budded sett has given the highest percentage 
germination, with all the three buds on the sides giving nearly ten per cent lower germination. On this 
score it seems more profitable to plant with two buds ‘ up ’ and one bud down . This^ conclusion is, 
however, at variance with the findings and conclusions of Clements (32) who feels that cuttings with more 
than one node should be planted with the buds to the sides, as planting the cutting with the buds in a r^dom 
position is to waste nearly all the buds in the down position. But, the fact remains that the bud which goes 
down in a three-budded sett is invariably the middle one with greater amount of internodal tissue and away 
from the cut ends to be so rapidly overcome by the invasion of soil microflora and as such may not be a 
complete failure as suggested by Clements. Subsequent findings of protection given to the sett by coating 
of cut ends by organo-mercurial fungicide may do away with the handicap for the bud positioned dovmvmrd 
and enable all the three buds to germinate, wherever such pre-planting treatments have been given. GaWot 
(29) working under conditions of Uttar Pradesh has found that with two buds Up , one down and three 
buds on the side, plantings have given almost identical germination percentages lending additional support 
to the findings of the authors. As already indicated, protection to the cut ends is likely to prove better and 
the position of two buds ‘ up ’ and one ‘ down ’ may far out-stretch all the other positions in the case of three 
budded setts. 

Number of tillers produced in terms of polarity of the bud (top, middle and bottom) were tabulated 
at the time of exposure of the setts. Data recorded showed that the top bud which gerimnated earliest 
depicted an unmistakable trend of highest mean number of tillers per clump; the bottom bud was most 
inferior, the middle bud being intermediate in this respect. The higher number of tillers formed with 
the top bud, and that too formed earliest in the life cycle, is likely to bring about that difference oi 
physiological age as distinct from physical age and help in better and uniform maturity of the stalks to give 
higher juice quality. Further work on all these lines is in progress. 

Summary 

In the foregoing pages the results of an investigation carried out on the question of auxin relationship, 
polarity, position of the bud in the soil and internodal length as influencing germination have been detailed 
along with a critical review of the recent trends of research. 
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Soakins of setts in auxins, lAA and NAA, and water as a pre-plamiii.i' iri utiuent ditl not iiillHfiicc 
germination at all, possibly due to non-absorption of the dieinicals iti i!ic short nine provided im M.akmfj, 

Of the top, middle and bottom buds of the three budded sett, the middle hud ”.ive the lii^hesi -^.'r- 
iiiinatioii percentage followed by the top and bottom buds respcTiiveiy. It is ihiHighi tlkil fly bii<l 

being distantly situated from the cut ends knot open to shortage of milritmiH diul tusU lU roiHliiifyiH \xliu li ihr 
the «id' buds have to put up with, in the wake of ingress of soil inicro-orgaiiisms tlirmigh the i iit ertfis. In 
this connection the beneficial effect of longer internodes towards better germiiiatinii has been dem.m'.iitHed. 

Top buds which germinated early .produced more numlK-r of liilcrs rotiipared to middle ami bottom 
buds.' . . : , 

, .As, regards position of the buds in soil VUp’ buds gave tin* highest geruiiiiHiiou ibiloweci side and 
down ’ buds in. decreasing order.. The tw^o buds ‘ t..ip * and <jne * douii * witfi refrreiier in ii tlin (* Inukieci 
•sett) position gave about 10 per cent higher gerinination over th<‘ position uitli all ttie thrrr buds tea sidrs. 

, AciCNOWLEDGMENT 

■ . .Grateful thanks are due to, the Government, of Bihar and the IiKiiaii Central Suga.reaiie Coiiiiidtiri^ 
who arejointiy financing the Scheme of Sugarcane Research in Biliar tinder which tie- pre^rni wnrk was 

■REFERENCES , 

1. Khanna, K. L. (1933). /kea 

2. Mookerjee, B. K. (1945). Ann, Rept, Sug,cane Res, Sja.^ Shalijahanpiir, 

3. Singh, H. (1941). Ann, Rept. Sug, cane Res. Sta.yPunyeih. 

4. Vijayasaradhy, M. (1954). PfOf. 2«6f. h»lia, 

5. Mathur, R. N. (1940). Pm. 9th Ann. Cmg, Sug, TechnoL Assthf lndm. 

6. Rege, R. D, (1952). Ann. Rept. Sug. cane Res. Sta.y l^sidi‘gmn,> Bombay, 

7. Dutt, N. L, (1952). Ann, Rept. Sug.cane Breeding Instl.y OomhiiiQre. 

8. Rege, R. D. (1939). Ann. Rept. Sug.cane Res, Sta.^ Fadegaon. 

9. Khanna, K. L. (1934). Ann. Rept. Sug.cane Res. Bihar. 

10. Mitra, M. K. (1942). Shahjahanpur. 

11. Evans, H. (1935). Revue Agricole {MautitiuB)^ 145 113-14. 

12. Singh, (1955). J/zrf. J. Sa., 5 : 715-28. 

13. Khanna, K. L. (1935). Rept, Sug.cane Res. .V/a., Bihar. 

14. Me. Martin, (1945). Proc, 9th Ann. cant. S. Afr. TecknoL Abs.y 4^1 51. 

15. — ■ , (1946). >y. Afi. Sug. Jour., 3 oe 71-73. 

16. Subba Rao, M. S., Negi, N. S. and Khanna, K. L, ( 1956). Curr. I51W>n, 

17. Singh, Gill and Singh (1957). Srd. Bien. Gonf. Sug.cane Res. & IJei . WmkerSi liHVvd. 

18. Vaghalkar (1934). Ann. Rept, Sug.cane Res. Sta., Pudegaoti. 

19. , (1936). Bid, 

20 . Mathur, R. N. (1939). .S/tsi., Shajabanapur, U.F. 

21. Vagbolkar (1935). M., Fadageon. ‘ 

22. Singh, H. (1938). Risalewala, Punjab. 

23. Hussainy (1951). Proc. 1st Bien. Conf. Sug.cane Res. Workm., India. 

24. Anonym (1944). Ann. Rep. of the Director of Inst, of Trap. Agrk. of Puerto Rlcu.. 

25. Brandes and Van Overbeek (1948). 770 : 223-38. 

26. Coleman (1953). £;..9.i).A., No. 6 , 33 , 

27. Moir (1922). Hans. Plant. Rec., a 6 ; 219-22. 

28. Mookerjee, B. K. (1945). Ann, Rep, Sug, Res. Shahjabanpur, 

29. Gahlot (1956). Indian Sugar ^ 

30. Venkataraman, T. S. (1926). Agric, fourn, India^ OLtz 103-106. 

31. KhanandHalI,G. (1954). m 115 : 261-71, 

32. Clements, H. (1940). 72^0, 44 s 117-46. 

33. King, N. C. (1934). * 5 : 315-20. 

34. Anonym (1938). Rept. of Committee incharge of Experiment Stn, Haw. Sug. Pkmi. Jaxm, 


26 


MOWHRA CAKE AS A NITROGENOUS FERTILIZER FOR SUGARCANE 

■ By ■; 

V. K. I^eley' and S, D. Agashe“ 

(Department of Agriculture, Poona, Bombay) 

Introduction 

OWHRA seeds [Bassia latifolia) are available in fairly large quantities in the^ forests of Gentral and 
Western India. They yield a high per cent of oil containing a fair concentration of solid fatty acids. 
The oil finds extensive use in the soap manufacture. The residual cake left after oil pressing, contains about 
3 per cent nitrogen and 0*6 per cent Phosphate (P 2 O 5 ) . Annual production of the cake is rapidly increasing 
as more and more ot the oil is consumed in soap manufacture. The cake contains saponins and some other 
bitter principles. It is not usually used as a cattle feed. As a fertilizer, it has been found to be exceedingly 
slow acting. Pause (1945) tried it for manuring cotton but concluded that it was not a useful source of 
nitrogen, "it was also tried on paddy at Agricultural Research Station, Padegaon (1952-53) and was 
found equally unsatisfactory. Hutcheson (1920-21) and Flyman et al. (1922) attributed the very low 
•availability of nitrogen from the cake to the almost complete absence ol nitrification of the cake m soil. 
Rege (1925) concluded that the low nitrifiability of the cake was due to the presence of saponins. 

In the literature referred to above, the laboratory studies on cake nitrification were of a short duration. 
■Similarly in the field experiments, the crop used had also a comparatively short field life. If the decomposi- 
tion of the cake is delayed by the presence of saponin as pointed out by Rege (loc. cii,), the cake may prove 
to be a good fertiliser for crops, like sugarcane which remain in field for a sufficiently long-time. However 
two years field data of a feeler experiment on sugarcane (January planting) at the Padegaon Research 
Station during 1952-53 and 1953-54 were not encouraging. In both years cane yields from the mowhra 
.cake treatments were significantlyTow. The experiment was further repeated during the third year by 
taking morphological and biochemical observations to ascertain the exact cause of the low yields. Results 
of these observations are presented in this paper. 

Experimental Details 

The experiment was in progress at the Agricultural Research Station, Padegaon from 1952. It 
consisted of six treatments of different N.T.D.’s. The layout of the experimeirt was randomised block design 
with four replicates. Each vear, Co. 419 variety of sugarcane was planted m January and harvested after 
12 months The total nitrogen applied in the form of different fertilizer mixtures amounted to 300 lbs. 
per acre, "it was not supplemented with potash or phosphates. Only three treatments from the above 
experiment were selected for the present study. They comprised following three N.T.D. S. 

1. Mowhra cake. 

2. Sulphate of ammonia plus Mowhra cake. . 

3. Sulphate of ammonia plus Groundnut cake. 

In the case of the last two, sulphate of ammonia and cake- were mixed in 1 :2 nitrogen proportion. 

Method OF Sampling 

Preliminary observations regarding the morphological measurements, and nutrient concentrations in 
the sugarcane tissues indicated that the routine method of sampling based on an avera^ge cane was mot quite 
suitable to bring out small differences due to variable availability of nitrogen from the different N.I D S. 
In sugarcane, an individual stool forms an. internally connected unit and the tendency appears to be to adjust 
the stool size to suit the nutrient supply (DiUewijn 1952). Consequently the supply position of nutrients-, 
can better be represented by the whole stool rather than individual canes. Instead of taking a representative 
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sample of canes a sample of four average .stools (one irom ■ each rc|jliittity wds Millf f it d pt lificlk aii) , 

All millable canes in these stools were mixed and the whole sample was used lor morplmltipcai obseivatioiis 
and for chemical analysis. Due to limitations of number of stools available iur saiiiiilinK diese iisuic'- <(iuld 

not be statistically examined. 

- Cane Yields' 



Average cane yields from the three , selected treatments during 1952 to iitc 


gjvru ill laliir L 


Table I 



Yield data of the selected manurid treahnenis 


Treatment 

1952-53 

Years 

1953 54 

'Tons per aerr 

1951 j 

Mowhra cake . , 

a *99 

.■ 32-75 

JfL02 

Sulphate of Ammonia ~f Mowhra cake 

9*55 

■ ' 47 

::U'49 

Sulphate of Ammonia T Groundnut cake 

11 *14 

52‘I4* ' 

in '92* 

C.D. at 5«o .. 

3*798 

11*98 

3*211 


Among the three years, 1952-53 season appears to be almormal and the cam* vickK even on the 
standard N.T.D. of SA + GNC are extremely low. ■ This was partly due to heavy iiiicHUilioii with peslH 
and partly to the scarcity of irrigation. During the next two years ihr. cane yields an* nun mil and the 
mowhra cake N.T.D. has yielded significantly less cane tonnage titan the standard X/T.l). o!‘ a inixttire of 
SA and GNC. Even when supplemented with S A, improvement in the cane toimagt* the inravlna cake 
treatment was not satisfactory. 

Figures of number of millable canes at harvest and average weigfu of indivklual canes, the two factors 
which ultimately decide the cane tonnage, are available only for the last two \ears and are lu'esented 
in Table IL 

y Table II 

JVo, of canes and average weight cf emte : 


Treatment 


1953-54 


im 55 



No. of cane/acre 

1 Average w t / cane X< j. 
i in lbs. 

tjf 4:anr/ii(,!ri’ 

^ AvcTiige 'fane 

in U. 

Mowhra Cake 

24485 

f 2*97 

25671 , 

2'f»l 

Sulphate of Amm.-f Mowhra cake 

26719 

4*00 

211237 

2'5<i 

Sulphate of Amm.+G-^’-C. 

26736 

4*35 

3114711* 


C.D, at 5% . . . . , 

6042 

1*57 

1 ■■ ■ ■ i 

4140 

0-40 


The lower tonnage of cane on the mowhra cake N.T.D. in 1954-55 was due both to a lower 
number and a smaller size of the average cane compared to those harvested from the standard X/IM). In 
1953-54 though these differences are not statistically significant, th<* siz<‘ of tlw* average cane from the 
standard N.T.D. was decidedly better. 

' GROv^fH Records 

. Feriodical growth records of the crop maintained during the latter part of the field life, are presented 
m Table III. As already stated these figures could not be statistically examined. 
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Table III 


Periodical changes in total length and weight of canes per aver age stool 


Months of growth 

. 

Mowhi a Cake 

Sulphate of ammonia + 
mowhra cake 

Sulphate of ammonia + ■ 
Groundnut cake' 

Length 

inches 

Weight 

lbs. 

Length 

inches 

Weight 

lbs. 

Length 

inches 

Weight 

lbs. 

7 .. ... ... ' .. 

■ 

. i32'9 

5-25 

240' I 

6*44 

272'8 

8*75 

8 \ 

188*9 

6.53 

202*2 

6*75 

• 243*9 

9-19 

10" 

302*2 

8*63 

273*9 

■ 

7*00 

252*5 

9*19 

11 : .. ■ ' i 

275*8 

7*91 

245 ’ 1 

8*41 

305*5 

11*38 

12 .. .. .. .' 

301*2 

8*68 

i 283-6 

i b 

9*06 

320*3 

11*00 

13 , .. , 

293*6 

8*50 

283*6 

i 

10* 16 

244*6 

13*44 


Due to the small size of the samples, the figures show appreciable scatter, but the better growth with 
sulphate of ammonia + groundnut cake is distinctly visible. Retardation of growth with mowhra cake 
dressings is continuous from the earlier stages and may be due to restricted supply of riitrogen. The 
sudden flush in growth appearing with mowhra cake dressing between 8 to 10 months may not indicate 
a sudden release of nitrogen during this period as a similar flush is absent with sulphate of ammonia + 
mowhra cake dressing. The lower length and weight per stool thus indicate a* slower rate of growth due 
to short supply of nitrogen, since in sugarcane, growth rate is usually found to be proportional to the 
nitrogen supply (Gornelison 1940). The shortage of nitrogen in these two treatments is further supported 
by the quantity of nitrogen found per average stool (Table IV). 

Table IV 


Periodical changes in Nitrogen and Phosphate (P^ O 5 ) per average stool 


Months of growth 

Mowhra cake 

Sulphate of ammonia + 
Mowhra cake 

Sulphate of ammonia 4- 
G.N.G. 

Nitrogen j 

Phosphate 

Nitrogen 

Phosphate 

Nitrogen ! 

Phosphate 

7 .. .. 

3-06 i 

2*58 

4*12 

•2*70 1 

5*61 

2*41 

8 .. .. .. .. 

5*13 j 

4*00 

5*07 

.•3s 

i 

1 7*40 

3*90 

10 

i 1 

1 4*91 1 

3*68 

2*99 

2*53 

' ■"■.■■7*51 

3*33 , 

11 .. .. 

3-37 

3*75 

3*64 ^ 

3*33 

7*20 

3*54 

12 .. .. ’ 

3*56 

5*60 

3*69 

3*66 

5*54 

:,4*55.' 

13 . ■ .. '. .. 

3*48 

5*15 

3*23 

4*75 

5*38 



At every stage of growth, nitrogen content of an average stool from the sulphate of ammonia +ground- 
nut cake treatment is nearly twice that of the nitrogen content of the stools from the other two treatments. 
This had no effect on the phosphate content of the stools. 

Nitrogen deficiency with mowhra cake dressing is further indicated by the nitrogen and moisture 
indices of the crop recorded during the growth period (Table V). They were determined as per method 
recommended by Clements (1942). Clements et have found them to show a correlation with the 
availability of nitrogen from the soil. The lower value of nitrogen index at different stages of the crop 
growth from the mowhra cake treatments may, therefore, be taken to indicate a restricted supply of the 
nutrient to the plants. This is again corroborated by the Moisture index of these two treatments which is 
consistently lower than on the standard N.T.D., a characteristic of nitrogen shortage observed by Clements 
(1943) and Dillewijn (1953). Phosphorus index of the crop from the three treatments is above the suffi- 
ciency level at all the stages of growth. 
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■ Table V-' . 


Nulnent indices of the crop 


, / Month of g.rowth . 

Moisture index 

. Nitrogen in<ic. 



ill* 

f\ 

Mowhra 
. cake .. . 

S/A+ 

M.C. 

S/A.+ 

.G.N.Cl., 

Mowhra 

cake 

S/A -i-- ; 

M.c:. ' 

.S/A 

CL.VC. 

Altiulira 

Cake 

S'A 

M.C, 

N \ 
ii.N.C. 


79- 3 

82-1 

81 *6 

0*97 

, 

1*03 

1*35 

It* 1 1 

O' 12 

0 ‘ 12 


78*0 

81-5 

82*3 

1*25 

!' 3‘i ■ 

I*‘I0 

0* IH 

U* 12 

{021 

,"10 ; ■ ■■ 

72-4 

70*1 

. 

78*8 

1*20 

0 * 95 ... 

1 *28 

O'UO 

o*ii7 

IMIO 


71*0 

73-0 

79*6 

1*03 

0*87 : ■ 

!' 12 

fj‘09 

u- }n 

0' 12 

■ 1 - 2 ' - .. 

70*8 

69-0 

72*2 

0*69 

1 0 * 89 .^ 

' 1*02 

Ovll ; 

: II- 08 


13 

80-2 

i 77-2 

82*4 

i 0*39 

i 

. 0*41 , 

i 0*61 

! 

- JI-OT 

O'lio ; 



The low yield of canc repeatedly recorded from the mowlira cake dressioKs riablf I, nuu. i!if»reli»re, 
be attributed to insufficient supply of nitrogen during the period of crop growilc As the same cmaiitiiy of 
nitrogen was supplied in the form of the three top dressings, less supph’ of nitrogen irout niowhra rake 
indicates that the cake nitrogen was not mineralised in the soil, sufficiently fast lo inert tiir plant nrrds. 
The effect of a partial replacement of the cake with sulphate of ammonia was limitfx! rougith to the exlrni 
of replacement. Mowhra cake thus appears to be very resistant to decomposiiion in soil over a lonu 
period and is not suitable as a fertilizer even to long term crops lik<‘ sugar(‘anr. 

Summary. 

1. Suitability of mowhra cake as nitrogenous fertilizer to sugarcane was studied. 

2. A top-dressing of mowhra cake alone or partially supplrna^nlcd with siilphair of ammonia 
consistently gave lower cane tonnage. 

3. Growth rate on mowhra cake dressing was slow compared to iliat on the usual X. IM). 

4. Slow rate of growth was traced to the restricted supply of nitrogen from thr* frrlili/ri\ Xitrogeii 
content of an average stool as well as nitrogen inde^x of the crop, treated witfi the cakt* were hm- ihroughoui 
the growth period. 
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EFFECT OF SOIL APPLICATION OF INSECTICIDES ON THE 
PREMONSOON INCIDENCE OF BORERS AND GERMI- 
NATION OF SUGARCANE IN EASTERN 
UTTAR PRADESH 

By 

R. ■ Muthuswamy*'^ 

(Messrs. Begg, Sutherland & Go., Private Ltd., Marhowrah) 
Introduction 


( -( J’-SSl L L ehiinicai control oi borers in sugarcane crop is still a major problem to be solved by 
th(‘ r(‘s(‘arch \york<T In India although much headway has been made in recent years in the control of 
Pynlla and i ermUes wiili B.H.C. i^aidrin and Aldrin. The control of borers is not easy and often presents 
(linicuItH*s. (Iiu‘ oi th(‘ reasons for the iailure of control of borers in the grower’s fields with insecticides, 
r<^port(‘d to liavt‘ gi vim good results at the Research Stations in India, is the difficulty of applying the 
ch, enhral during the oviposition period. The grower realises the borer attack only after the occurrence of 
dead-hearts. 

I rials I'arried out by Messrs, Begg, Sutherland & Go., Private Ltd. (1954-58) in their estates by 
spraying hudrin (Od)l to 0d}2;)^per cent), Folidol (0*044 per cent), Gamma B.H.G. (0*025 per cent) and 
fhl). I . Lindane mixture (0*25 per cent) on the cane crop infested by the borers in the pre and post-monsoon 
periods have only shown fairtial reduction of borer attack. 

Harbans Singh e/ <7/^:1956) at Jullundur reported that only one spraying of Endrin at 0*1 per cent 
against third broj^d oi the Top borer in July costing Rs. 32*5 per acre, was beneficial in not only controlling 
it but also in iiicTivtsiiyg the yield. The growers would certainly welcome any method of application of 
inyTtic’ides provided it is within th(‘ir reach) which would give them protection against borer attack during 
initial <*siablishnH‘ui id the enjp. In this direction Gupta (1954) carried out a series of experiments and 
reported redueiion in lht‘ incicienci' ol shoot borer {chilotraea infuscatellus) in the hot weather period by the 
soil application ol B.H.G. 5 lbs. actual per acre, over the setts at the time of planting. Similar observations 
havt‘ !)een made by Siddique ;1957) who used high dose of Gammexane E.C. (B.H.G. Gamma Isomer) 
at tile of plaiiliiig ffjr the control of termites. 

Ill \’ie’W of the encouraging results recorded by the above workers, a field scale trial was laid out at 
Jugalganj Farm, (»auri Bazar f Eastern U.P.) to study the effect of soil application of a high dose of some of 
the mod«*rn insta tirldc’s at the time of planting. The results of these trials as regards germination of cane 
setts and inriden<‘r borers in the premonsoon period are presented in this paper. 

Material and Methods 


’i’he c'xperiuKaU was eoud acted in 5x6 randomised block in Bhangar soil devoid of termites. The 
plot hi this i‘X|.ierimeiu. wats 1 1 yds.-; I! yds. (1 /40th acre) and there were 11 rows, 3 feet apart in each sub- 
plot, A biifler of 3 ft, width was left in between the sub-plots. Cos. 416, a variety with good tillering and 
susceptihli* to shoot borer i'hiiafram i^ifuscatellus was planted in the experimental plots. Solutions of desired 
strengths of diflcreiu insecticides were prepared by dissolving them in ordinary water and the setts were 
dippt‘d lu-fore being planUxL After the sett treatment the insecticidal solutions were diluted to 200 gallons 
per acre and sprinkled in tlie furrows over the setts by means of a kerosene tin perforated in one corner. 

The following an': the treatments tried. 

TL B.H.G. E.CL 5 lbs. (1 lb. actual Gamma Isomer per acre). 
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For sett treatment 0-2 lb. actual iasccticidc was taken and tlissoKcil in Id Ha!l.)u> ol w.tur. 

Thirty-three setts (100 buds} were planted in each row of the sub-ploi. fbe u.is ytown nndcf 

irrigated conditions; . 

Observations.. ■ 

(1) : /Periodical counts .on the,.. total number of shf.K>ts gcnniviat it! wht« laknj at ^rrgiiiar iiiif*r\'alN lill 

the germination'. .was,, complete starting fro.m- 2nd wek .onwards and tlirn^atier iortniuhlly euiiiiis nit tUr 

number of tillers were recorded, 

(2) ' ' During these observat^^ the; .total number of shoots aOrcirci J>y shoot, loiii aiifl lop lioriT^ 
were counted in each sub plot and the top leaves of affected shoots were elippftl oil' alter rai h olAcTAalioiij 
in order to distinguish the freshly attacked shoots in the subse(,|iHTit oiiservations. 

. ' The effect of soil application of the insecticides on the bon*r popnlalioii was nii the }#asis 

ofnumber of dead-hearts noticed in the various treatments during lhc‘ prernonsoofi period, at rrgulai intervals. 
The species of borer available in the experimental plot were (1) Sfifjoi borer (rhiiuiraai snelln *'2, 

Root borer {Emmalocera depressella swinh) and (3) Top borer iSdrpuphu^a uMla Pab, 

Table I 

Shoot populaiion per acre ai dijjeritnf pt rinds 


Date of ■ planting— 'i*“3*“58 . \hiriety iUis, -11,6., 


Treatments 


Germination coiml on 



Xiuiilir-r of tillrf-st 

0.11. ■ 

16-3-58 

I 22-3-58 

8-4-58 

2.T4 58 

H 5 fill 

31 5 . 511 

IMi 511 

T1 Gamma BHC . . 

968 

12,304 

: 16,904 

19.512 



71,'«.H 

T2 Aldrin 

776 

8,792 

■ 13,608 ■■ 

'■ 17,816 


54,741 

50,048 

T3 Endrin 

1048 

13,176 

■ " ■ 17,840 

21,160 

47,161 


. 77.581 ' 

T4 Dieidrin 

1192 

13,680 

" '17,952 

21,!)9l> 

49/140 


75JiOIJ 

T5 Folidol 

840 

j. ■14,736 ■ 

19,048 

20.18) 

47, Ml 

1 . 8 , 792 

72,06'! 

T6 Control .. .. 

1088 

I 13,864 

17,992 


4b7:i6 


66/156 

S.E. 

N. S. 

i 527- 20 

'■ 514*40 

X.S. 

2294 ■ 80 

27110 'til) 

‘iTIfMIfl : 

C.D. at 5% 


1555-20 

1517*20 


6769 ' 60 

Hitt- to 

70,50*40 


'■ Results AND 'Discussio.n 
Effect of Insecticides on Germination and Tillering : 

A perusal of the data presented in Table I shows that the gemiiuatim) was cottsiderabiv depressed 
by the application of 2 lbs. actual Aldrin (T2) while Dicldrin and lindrin seem to have produced some 
favourable effect after 7 weeks in the plots treated with these insecticides than in the control plot. The 
differences were, however, not statistically significant. Application of CJamma BHC. /'Tl'i at 1 1!). a<-tual 
per acre seems to have delayed the germination in the beginning. 

, -Ty® statistic^ analyses of the data confirmed these findings. The depres.siag effect <.f Aldrin and 
benefacial effect of Dieldrm on germination have already been reported by Harbarus Singh (1954) and by the 
author (1957). It may be mentioned here that field trials carried out in “ Begg, Sutherland’.s (Iroup ” 
f^tory arm (1956-57) revealed differential response of varieties to the treatment of pesticides, the deleterious 
effect of Aldrin bemg more pronounced in Cos. 416 variety (data unpublished). The harmful effect of 
^drm on g^nation w^, however, completely masked when it was used with organo-mcrcurial fungicidfs 
(Aretan or AgaUol)and the growth, stand and ultimate yield was greatly influenced by Aldrin (ISoB)? 

^ regards the number of tillers, Endrin, Dieldrm and Folidol showed greater number of tillers than 
other insecticides tested m the order mentioned, while Aldrin continued to be inferior to all oilu-r treatments. 
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It is interesting to note that the number of tillers in plots treated with Endrin (T2)' and Dieldriii' (T4) was 
significantly greater than control (T6) and Aldrin (T2) while Gamma BHG and Folidol are on par with 
control. It may be noted that the number of tillers in the plots treated with 2 lbs. actual Aldrin (T2) was 
significantly less than control in all the observations indicating that the retarded germination due , to heavy 
dose of this chemical applied over the setts in emulsion form had direct bearing on the total number of 
tillers produced. Similar observation on the deleterious effect of high dose of Aldrin was made by the 
author (1958) in the trial carried out at Marhowrah to find out the best formulation and concentration 
of Aldrin to be used for seed treatment of cane with and without organo-mercurial fungicides for protection 
against termites and hastening germination. 

Table II 

Incidence of the different species of borers {seizures per acre) at various intervals during premonsoon period 



Upto 7 weeks 

7 to 9 weeks 

9-5-58 to 3] 

-5-58 

31-5-58 to 11-6-58 

Upto 11 

-6-58 (Total) 


S.4 U 



(.4 






J.I 


;h 

■ 


Treatment 

<U (U 

Co O 


S 0 

V 

, 

o 



3^ 

o 


-e t 

s § 

OJ 

u 

o 



<u . 

u 

o 



«« .£2 

d 


£2 

*{3 


£2 



X 



X 

Id 


Ott Cu 

0 $ ; 0 

o 

H 

1 0 

a 

o 

o 

H 

§ § 

& 

0 

H 

§§ 

o 

o 

H 

o o 

a 

iS 


os ii H 



H 



h 


Pi J 

H 


t/i 

o 

H 


Ti Gamma 















BHC 

48 . . 

48 

192 

72 

264 

392 

88 

480 

632 

32 

664 

1,264 

192 

1,456 

T2 Aldrin 

248 1 . . 

248 

272 

280 

552 

608 

248 

856 

672 

48 

720 

1,800 

576 

2,376 

T3 Endrin 

72 

72 

184 

176 

360 

160 

64 

224 

200 

48 

248 

632 

288 

920 

T4 Dieldrin 

272 1 .. 

272 

648 

592 

1,240 

856 

1 432 

[■ 

1,288 

672 

,•721 

744 

2,448 

1,096 

3,544 

T5 Folidol 

[,616 i , 

' 616 i 

1,120 

608 

' 1,728 

2,000 

680 

2,680 

1,344 

144 i 

1,488 

5,080 

1,432 

6,512 

T6 Control 

1 680 

680 

952 

544 

1,496 

1,072 i 

1 504 

1,576 

1,024 

168 

1,192 

36,48 

1,216 

4,864 

S.E., ±. ■ 



123*36 


207*36 

212*40 


258*96 

145*04 


148*64 

314*60 

190*5 

384*0 

G.D. at 5% 

1 i 

1 

i ■ 1 

1 

364*00 


611*60 

626*40 

•• 

764*00 

426*00 

i' 

438*40 

928*80 

562-ojl, 132-8 


Effect of insecticides on the incidence of Shoot, Root and Top borers: 

A perusal of the results presented in Table II, shows that the variations in the infestation of different 
species of borers were well marked although the borer activity in genei'al was comparatively less this year 
in the experimental plots. The incidence of shoot and root borers was highest in plots treated with Folidol 
closely followed by control and lowest in Gamma BHC followed by Endrin treatments. The population 
of these borers was medium in Aldrin and Dieldrin treatments and considerably less than control. 

More or less the same trend was noticed at each observation till the break of monsoon rains except 
that Endrin showed superiority over Gamma BHC and other treatments in the last two observations. It 
is not understood how the top borer incidence was reduced by the soil application of insecticides as evidenced 
by the figures, especially when the borer starts its activity by tunnelling the midrib. Probably the repelling 
effect of chemicals might have had some effect on the top borer moth from laying eggs in the treated plots. 


Efficacy of Insecticides in Reducing the Incidence of the Borers : 

The overall incidence of borers in the various treatments in June was not more than 9 per cent, how- 
ever, a statistical analysis of the data presented in Table III showed that the differences were highly signi- 
ficant and the percentage of decrease against control in the treatments except Folidol depicted quite a large 
variation ranging between 27*14 to 81*09 per cent. In the early stages Gamma BHG recorded the lowest 
number of dead-hearts closely followed by Endrin, but in the later stages the latter superceded the former. 

In the 2nd week of May, the number of dead-hearts was 920 under Endrin, 1456 under Gamma 
BHG as against 4864 per acre in the control plot, the percentage of decrease against control being 91*09 per 
cent and 70*07 per cent under Endrin and Gamma BHG respectively. The infestation of borers in the plots 
treated with Aldrin and Dieldrin was 5T15 per cent and 27*14 per cent less than control respectively and 
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Table III 

Overall incidence of borers in one acre 


I Vol. W, Fart 1 



Upto 7 weeks 
(24-5-58) Shoots 

■k. 

Upto 9 
(9-5-58) 

weeks 

Shoots 

Upto 12 w«‘<‘ks 
(31- 5-58. Shoots 

Jpio , i l-t 

-,58 

Treatments 






aflet ted 


k ! 

afFeclcd 

percentage 

affected 

percent ag<* 

afh'cted ' percentage 

perceiiiage 

1. 



■ 1 


— 



;'! ' ■ 

ij-' T1 Gamma BHC .. 

48 

0'246 

312 

0-743 

792 i'242 

L456 

24117 

il! . 

' T2 Aldrin 

248 

1-392 

800 

2-449 

1,0,56 3-077 


4*087 

' " ■ '■ ■' ^ 

T3 Endrin 

88 

0-416 

448 

0-907 

! 672 0-8.55 


l-i^l 

jl T4 Dieldrin 

272 

1-289 

1,512 

i 3-120 

i 2,800 3-682 

3,544 

4‘t'»42 

ii" T5 Folidol 

616 

3-052 

2,344 

i 4-960 

! .5,024 7-284 

ti.r5i2 

9 -024 

T6 Control 

600 

2-927 

2,096 

i 5-054 

3,672 5-784 

4-,B64 

7*316 

)■ 

S.E.± 



204-8 

1 0*458 

330-80 0-449 

384 ‘0 

11-529 

j; ' 

C.D. at 5% 



604-0 

1-351 

; 975-60 1-325 

II32'H 

- 1-561 


MI' inri'rasr 
ill rh*' 
dfTpIlirarh, 


the difference was statistically significant although the difference in between Uu. two ireatineuis was not s^mi- 
ficant It may be noted that these two insecticides arc significantly inferior to InRirm and (.amina BHC. 
in giving protLtion to crop against borers as evidenced by significant increase in the overall percenutge 
of borer incidence in Tune in the plots treated with Aldnn and Dieldrin civer hndnn and Manima bHC. 
The number of dead-hearts and percentage of borer attack were highest m the plots treated with bohdol 
throughout and in June the incidence was significantly higher than control and othtj treatments. I upixMis 
that this insecticide loses its insecticidal properties immediately after it is applied to the soil and has no 
effect on the incidence of borers. 

Effect of Insecticides on Growth: 

A critical examination of the crop in the various treatments of the experinienta! plots showed .suiierioril y 
of Endrin, Dieldrin, Folidol and Gamma BHG over Aldrin and control in growth in the order mentioned. 
It is proposed to undertake detailed study on growth of cane under diflerent treatments at the time ol harvest 
by measuring the length and number of internodes of individual stalks. 

Comparative Cost of Insecticides: 

As regards cost involved, the approximate cost per acre of the insecticides at the doses tried m the 
experiment are Rs. 65/- for Gamma BHG Rs. 35/- for Endrin, Rs. 21/- for Aldrm, Rs. 27/- for Dicldrm, 
and Rs 30/- for Folidol. Thus out of all these, Endrin would appear to be the best as regards germination, 
tiUering, protection afforded to the crop against various borers as well as from economic considerations. 

Summary and Conclusions 

The results of an experiment to study the effect of soil application of high d<».«es of imsect icicles over 
the setts at the time of planting on the incidence of borers in sugarcane in the prenionsoon peritxl, condm t- 
ed at Gauribazar (Eastern U.P.) have been reported in this paper. 

Gamma BHG (1 lb. actual), Endrin (1 lb. actual), Aldrin (2 lb. actual), Dieldrin (I lb. actual; and 
Folidol E 605, 46-6 per cent (1 lb.) were applied in the furrows in emulsion form and companxl against 
‘ control Assessments have been based on germination counts, tillering and the incidence of iKirers. 

From the data collected, it is evident -that (!)■ good control of borers in the premonso an period cun 
be obtained by the soil application of I lb. actual Endrin or Gamma BHG. (2) Folidol has no cflect on 
the incidence of borers when applied to the soil. (3) Borer incidence is considerably reduced by tlie 
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application of 2 lbs. actual Aldrin or 1 lb. actual Dieldrin . (4) ■■Germination is depressed significantly by tte 

application of 2 lbs. actual Aldrin per acre and to, some extent by Gamma BHG as well ; ' while it is influenced ' 

, slightly by FolidoL ' 

It remains to 'be seen whether the cost of insecticides at the doses tried would prove economical 
especially for cane crop grown under rainfed conditions in North Bihar and Eastern U.P. ^ Further studies 
have to be taken up to arrive at the optimum dose' of Endrin and Gamma BHG to be applied, their effects ■ 
under condition of serious borer and termites infestation, post-monsoon attack of borers, growth and roots 
of cane, different varieties under different soil conditions before any recommendation could be made. It 
« is also proposed to carry out trials with the above insecticides in combination with orgaiio mercurial 

fungicides and Agallol) to offset the depressing eflect of high dose of insecticides on germination. 
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SOILS OF THE SUGAR FACTORY ZONE, HAMIR A PUNJAB) 


J. M. Sharma, S. S. Saini and D. R. Dhingra 

(Sugarcane Research Station, Jullundur Gantt, Punjab) 

Introducton 

preliminary studies on the soils of the Hamira Fa^y Zone m the Puiyab li.u e 
Q>on the lines already reported by Dass and others (1954) and Shanna at. .IJobj. i t« M ^ 

were initiated to gather some systematic knowledge of the soil types 

m he utilized for proper development of cane cultivation on scientific Imi-s as unpliasi/.id l)\ AluKirji 
(1951) This info^ation regarcFing general characteristics of the soils will go a long wav m solving vanous 
soil^^^ to general Igriculture and is an essential prerequisite or working out mauuual, 

irrigational and cultural schedules for different crops cultivated on various soil tyiies. 

Grographical and Climatic 




Hamira Factory Zone consists of 305 villages comprising the cultivated area of about tu n s 

(235-0 sq. miles). The area is situated about 9 miles East ol river Beas comprising some areas ol Jullu idui 
£d fiSiSp J District, of the Punjab. Kapurtola Bain (»nall .trean.) flo» .m *c 
zone in the North South direction at a distance of about two miles. On tJwyV'rt ) <1 t r hw loiy /.one 
several seasonal streams (locally known as chos) flow in the East West direction and finally feed Ikim Nallm^^ R 
lies between latitudes 31°-0' and 31“-5' N. The general topography oi the area w flat eserpt sour '*)'• ‘yT-s 
areas in the North and North-East where water logged soils occur as reported liy Sharma aiul Snigii 

The climate of the area in general may be described as serai-arid. 1 lie weather is dear and the 
sunlidit intense for the greater part of the year. The meteorological data in respect of jnaxnmim teinpeui- 
ture, minimum temperature, average precipitations and relative humidity as n^corded at Juihindnr ih gnen 
in Table I 

Table I 

Meteorological data — Average of jive years 1953-57 


humidity 


Mean Minimum 
temperature F * 


Mean Maximum 
temperature 


Month 


January 

February 


March 


September 


October 


December 


36 


October-December, 1959] 


SOILS OF HAMIRA SUGAR FACTORY ZONE 


The highest maximum temperature recorded at Sugarcane Research Station, Jullundur was 114*5® F 
and lowest minimum temperature ' 28*4® F, The maximum annual precipitation recorded was 53-93'^, and 
minimum 18*1 The average annual rainfall of this area is 29*9.'''. . 

Soils 

The alluvial soils of the Hamira factory zone show different profile maturity due to variable topogra- 
phical conditions and other associated features. The river, nallas and seasonal streams have played 
an important role in the development of soils in the sugar factory area. On the basis of the study of 76, six 
feet deep or upto sub soil water level, soil profiles in situ and results of the . physicochemical characteristics, 
these soils have been classified into four soil types. The various soil types have been discussed as under: — 

1. Type II soils — ^The soils are moderately matured and generally impregnated with calcium 
carbonate concretions in the sub-soil horizons within six feet deep solum. These soils occur in the form of a 
strip on the Eastern side of the zone comprising an area of about 30081 acres or about 20*0 per cent of 
the total area of the Hamira factory zone. These soils in general are fairly well drained with the exception 
of certain localised areas where soils have developed under impeded drainage due to the formation of kankar 
pan in the sub-soil. The range of the surface texture varies from sandy to clay loam. These soils are of 
low to medium fertility and all sorts of crops are cultivated on these soils. 

The morphological characteristics and physicochemical analysis of type II soil profile are given in 
Table 11 and III. 

Table II 


Morphological characteristics of type II clay loam profile 


Depth 

Morphological description 

0"- 8^' 

Light grey, more grey when wet; clay loam; crumb structure; roots and insect holes present; 
slightly moist; slight effervescence with Hcl. ' 


Dull grey, dark grey when wet; clay loam; hard and compact; tertiary roots in scanty; holes 
of termites present; slightly moist; slight effervescence with Hcl. 

39^-56^' 

Whitish grey, grey when wet; clay loam; less compact than above horizon; greyish white streaks 
of calcium carbonate present; slightly moist; effervescence with Hcl. 

56^-72" 

: Light greyish yellow, yellowish grey when wet; clay loam; hard and compact; cloddy structure; 

! carbonate concentrations and small sized ferrogenous nodules present; moist; profuse effer- 


vescence with Hcl. 


Table III 


Depth of the horizon | 

00 

O 

S’-SS" 

39"-56" 

56"-72'' 

Clay % 


20-15 

22-00 

24-85 

23*70 

Silt% .. ' ■ 


23-20 

24-00 

22-45 

24*05 

Sand % .. .. ... ■ 


54-56 

53*96 

51-99 

50*45 

Calcium Garbonate % 


0-85 

0*82 

0-50 

1*15 

Organic carbon % (Walkley and Black value) 


0-576 

0*103 

0-096 

0-069 

Water holding capacity % .. .. 


25-00 

40*20 

40-60 

40-10 

Sticky point moisture % 


22-0 

' 

23*20 

24-20 

, 24-60 

lonizable salts % . . . ' , . . ... 


0-201 

0*180 ! 

0-273 

0-184 

pH value,.. . ' 



7*5 

7-8 

1 7-75 

'Total nitrogen . . . : 


0-1008 

0*0392 

0-0322 

i 0-0280 

Total Cao % 


0*763 

0-924 

0-938 

0-994 

Total P 205 % 


0*39 

0*122 

0-121 

0-105 

Total KoO % 


1*30 

0-80 

1*30 

j ^ 1*00 
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The soil is light greyish in colour and moderately matured with tiie development ''J’ u";. 

It is fairly leached soil wk illuviated horizon of CaCoTconcenlrations. Ihe greatu <Li) (uuuut n the 

lowef ^ eluviation but there was no major textural vanatum smee llu- text.ue oi 

all the horizons fall under the group of day loam. The mobilization ol daeuim earhoiiate and sesquioxide 
is evident due to their deposition in the sub soil horizons in the form of kankar and l.■n■ugeno^s _»cdui(^. pH 
value show an increase with the depth of the solum. Total organic carbon, nitrogen ami (. N also slum 

a regular .decrease with the, depth. ' . 

2 Type III soils —These soils are characterized due to the presence of illuviated hot i/ous ..! IVn ugeuous 
nodules' within six feet profile depth. The soils are fairly matured and geueralK’ tveli drained. 1 lit soiK .are 
light in texture and generally fall under the group sandy loam e.xccpt some areas oi heavy U'xiun; on me 
North of the factory zone. The range of surface texture varies from sandy to ela\- loam, 1 liese sons lueiir 
in the central areas of the factory zone comprising an area of about 99,0110 ams eunst iUitmg about .lO pei 
cent of the total area. The morphological characteristics and physico-rhenneal anaivsis ol tys>e ni soil 
profile are given in Tables IV and V. 

T'a-ht w. T\/ 


0 ^- 20 ^ 

20"~48" 

48 ''- 69 ^' 


Morphological {lo.script ion 

Yellowish grey, dull yellowish grey when wet; sinidy loain: single grain siniMuir; and 

insect holes present; dry; slight efrervescence will j llcl. 

Yellowish brown, light greyish brown when wt'C; enunh structure; rtiois scanH ; shgliily 
slight efFervescence with He!. 

Light brownish, greyish brown when wet; sandy clay loam; riodtb siruj ?urc, tcrr(?gf'?Hms uotluhs 
present; sHghdy moist; no action \vi til Hcb 


69"»72'^ 

Yellowish brown, grewish brown when vvt 
Hcl. 

t; sandy Itiairi; c; 

rtiinb sirur’turc ; iumisi ; no 

acliuri with 

. ■ . - Table '-V ■ 

Depth of horizons 

i - - . ^ <r~ 2 r , 

20"- la* 

48" 


Clay% .. 


■ 14-47 : 

20-00 

27-25, 

I:L30 

Silt^'o *• 


' B'47 '■ 

17-10 

17*25 

10-5.5 

Sand 7o • * 


75-99 . 

50-58 

■ 54-"57: ' ' 

70*01 

CaCo 3 % 


0-5(> 

0-00 

0-00 

o-ito 

Organic Carbon % (Walklcy and Black value) 

0-237 

0- 147 

0-107 

fpOtiO 

Water holding capacity % 


31*4 

1 . . ■ ■ .37*2.' ; ; 

37--1 

25-0 

Sticky point moisture % 


23-1 

23-3 

24-5 

20-50 

lonizable salts % 


0-175 

0,232 

0-232 


pH value. . 


7-31 

7- 00 

(095 

li‘f*0 

Total nitrogen 7o 


0-05 

0-055 

0-034 

t)-03l 

Cao. % . . 


0-539 

0'490 

0-500 

0-0-10 

Pa05 8G . . 


0-137 

0-114 

0-135 

0- 1,24 

K^O . . 


1-037 

:j ' 1-338 

1 ‘220 

O-OHI 


The soil is yellowish grey in colour well drained, matured showing developtntnu of distinct 
horizons and occurrence of illuviated horizon of ferromanganeferous nodules, llie greater concetilralitHt 
of clay in the second and third horizon indicates pronounced mechanical eluviation. The soil profile is 
devoid of free calcium carbonate except the presence of small quantities in the surface horizon winch might 
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have been added through the application of farm yard manure or artificial fertilizers by the "Cultivators. 
There is a regular decrease in the pH and total ion izable- salts with ' the depth of the solum. Like soil type 
II organic carl:>on and total nitrogen contents decrease with depth, of the profile.. ■ . 

3. Type IV T.hese are heavily leaehed soils due to the flood action of seasonal streams. These 

soils occur on the North West and North East of the factory zone. The soils, are well, drained and are. low 
to medium in potential fertility status. The soils are generally light in texture and surface texture varies 
from sandy to sandy loam. These soils comprise an area of about 12,784 acres, thus constituting about 18*5 
per cent .of the total area of t.he sugar factory zone.' The morphological characteristics and : physico-chemical 
analysis of type IV soi.l profile .are given in Table VI and VII. 

Table VI 


Dr])ih i Morphological Characteristics 

. . . . . • Dull Ncllowish brown, greyish brown when wet; sandy; single grain structure; roots and insect 

lutles prc'sent; no action with HcL 

a . . . . . . Bright l)rown; light greyish brown when wet; sandy loam; single grain structure; slightly more 

compact than upper horizon; roots scanty; no action with Hcl. 

34"— M" .. .. Creyish brown, In'ownish grey when wet; loamy sand; single grain structure; slightly moist; 

no action with Hd. 


•1" 72" .. .. .. Dul! yrihnvish grry. gr 

ey when wel; sandy; loose and porous 

Table VII 

moist; no action with Hcl. 

Dc'pih 

I 

6"-34"' 

34"-44" 

44"-72" 

C:!av '3, .. 

: 8-10 

16-00 

12-00 

7-95 

Silt * . . . ... ... 

I 1-8 

8-75 

6*50 

3*35 

Sand ‘’o . , . . . . . ■ • . 

i 90-03 

75*05 

81-41 

88*65 

‘"'fj . . .... 

0*00 

0-00 

0-00 

0*00 

Organic- Cluiinai ’ Waiklvy and Black 

0*31 

0*093 

0-044 

0*025 

WaU'i- I’lnldiiig c-apacity 

24*6 

! 28*3 

29-0 

24-10 

St.ic.‘k.y point mcdstiirc 

20*0 

16*3 

; 17-20 

18-20 

pM Xhiiuc- 

6*40 

6.50 

6*70 

6-70 

Total niirogcTi 

, ' 0*02 

0*032 

0-029 

0-018 

',1'olal CJao ' 4 ,. ■ 

. ! 0*30 

I 0*50 

! 0-48 

0-30 

1*ma! KJ) 

. 1 1*85 

i 0-857 

1 

j 0*796 

0*535 


'I’hc surlact- scjil is dull yellowish brown in. colour and it darkens on wetting. The increase in the 
percentage of day and silt fraction in the second horizon indicates the mobilisation of these fractions due 
to prontninced leaching. The profile is devoid of free calcium carbonate and the pH value progressively 
itiereascs with the depth and it varies from SO to 6-7. The organic carbon and total nitrogen contents 
decrease' with the depth of the .solum. The soils are poor in reserve of calcium. 

- 1 . Type 17 w*.- -These arc tvatcr logged soils with impeded drainage due to high water table and 
are characterised by the concentration of soluble salts and calcium carbonate in the surface horizon. These 
soils occur in the North Western side of the factory zone comprising an area of 8,000 acres. The mor- 
phological characteristics and physico-chemical analysis of type VI clay loam profile are given in Table 
VIII and IX. ' 

The .soil is greyish brown in colour and hea\7 in texture. Sub soil water oozes out at a depths of 33". 
Hi''»h concxuiitralion of wutcr soluble suits und calcium carbonate has been recorded in the surface layer. 
Tlic accumulation of sill and clay in the surface layer is higher as compared to the sub soil horizons and the 
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soil texture becomes lighter with the depth of the solum. pH value also shows (li'cicasc with tin- deplli and 
it varies from 7 '9 to 6- 10. The percentages of various soil minerals do not slmw any regular distnbul.Km 
in various horizons. 


Table VIII 


Depth 


33"~72" 


Morphological dcsrriptioii 


■Light greyish.browrij greyish- bro-wnwhm wet; clay loam; coinparl , ronisafS'l hi*''’* I hofcH fii'csfTi 

slightly moist; proiuse effiiTvescence vvh III Hci 

Light brownish grey, dull brownish grey when W(‘t ; rhiy loam ; rouipact ; rotHs prcHcn! : \ rilow idr 
brown spots of iron; slight efrinvascence \vith Hc.l. 

j Greyish yellow, dull yellowish grey when w<M; <-lay loiun; nmipau; routs scasm; diosi 
( ferro-manganeferrous nodules; walcT (.M)Zt*s out; no action Vviili I hi. 


Table IX 


Depth of the horizon 1 

■ . ■ 

i.r 33" 

72" 

Clay % .. .. .. .. : 

24-70 

22*tlO 

23 15 

Siit“;, .. .. .. ■ .. \ I 

26-60 

28-25 

26-011 

Sand % .. .. c ■ y ■ ■ c 

,48-70 • 

: 41-75 

5l 1 * 2 5 

GaCo3 % .. ■„ ■ ■.. . ■',: ,, 

/ '3- 35 ■ . 

l}-67 

■; O'lill 

Organic Carbon % (Walkley and Black value) , . ^ 

■ ” 0-555 ' 

n-2;n 

■'■ (6261 

Water holding capacity y) .. .. : 

49-70 

58' 60 ' ' 

61-811 

Sticky point moi.sture % .. .. ■ 

29-50 

'Mem r 

t'.MlJ 

Total Water soluble salts 'hV •• : .. 

0-366 

0-268 ^ ; 

0-223 

pH Value . . . . . . . . . . 

. ■ 7-90. . 

■ 7-3(1. ^ 

.■ 6*10 

Total nitrogen 'I'c, •• •• .. 

’ 0-084 

t)'037n 

■0-fl:56 

Total Gao .. . . .. . . 

i- 5B 

t)-4H 

II- j 1 

Total P 205 % .. .. 

0-308 

0*297 

O' 119 

Total KaO . . . 


I'M) 

1*26 


Discussion ■ - ' - , 

The principal parent material from which the soils of the Humira factory zone. hav«‘ tlcvf 'loped is 
primarily water borne. Topography and physiographic position of the soils is unportant in deiertniuing 
the length of time the soil material have been subjected to the action of soil forming forces u'liicii are 
responsible for the development of the soils and their physico-chernicai characteristics. In the soils from 
the more recent alluvial deposits, which are moderately matured the calcium carbonate is aceunmiuled iu 
a definite light grey layer which in places also forms a hard kankar pan. These soils hav<‘ been <l(‘signaied 
as type II soils. The more matured soils are light brown or yellowish to gre^yish firown in colour. llie\ 
contain little organic matter and their decomposing iron compounds arc highly oxicfi 7 .<‘d and rvhiilvvlv 
unhydrated. These soils are characterised by the mobilisation of finer soir fractions into the sub soil 
horizons and^ illuviated horizons of ferrugenous nodules that probably re.siills from the iiydrolytie d(*composh 
tion of certain soil minerals. Such soils have been categorized as type III siuis. 'I’he tirastically leached 
soils developed under the flood action of the seasonal streams have been classified as type IV soik; Flu'se 
soils are neutral to faintly acidic in nature. Type VI soils have developed in low Iving an*as under the 
influence of impeded drainage. The sub soil water oozes out under hydrostatic ^^tid ihv 

water table fluctuates periodically under variable weather conditions. The soils ol* staui-arirl regions 
generally contain lower amounts of organic matter and total nitrogen and this tendetu'v is ant|)!y retlivic'd 
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in the soils of Hamira factory zone. All sorts of crops are cultivated on all the soil types_ in the Hamira 
factory zone under the suitable management practices depending upon the available irrigation facilities 
except on type VI soils where sugarcane and rice are the principal crops. The general^potential fertility 
status of the soils as reported by Sharma and Singh loc cit. is in the order of type 11 > type III > type 

IV > type VI soils.. . .. 
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IMPROVED TECHNIQUE OF GUR MANUFACTURE AND THE 
ROLE OF VARIOUS CLARIFICANTS 


•■!=K. C. JOSHI and S. N. Pandit 

(Indian. Institute of Sugarcane Research, Lucknow, Uttar Pradesh 
A LTHOUGH the Industry of manufacturing Gur ( Jaggery j from sugarrane is | 

C^time immemorial, the different aspects of the processes invovcd are neither lulls mid. ml i.. 
followed correctly. The technique as a whole also offers much scope ol impnwemetn. 

The process of the manufacture of Gur consists of the following lw<t mam operaliuiis; 

(i) Crushing of Sugarcane for extracting maximum amount of juice ilierelrom. and it, tl.uihmg 
and boiling the juke to a point that would make it solid or .semi-solid '(lependmg on loi al prelen-nee-. mass 

when cooled. 

Various types of crushers, either animal or power-driven arc availaiile now-a-dass tor enislmi!- eane 
for the extraction of juice. The most primitive form of crusher had been a wooden nni>lenient lesemlilmg 
a huge pestle and mortar driven by animal power. This later gave [dace to woodeii crushers oi luo n.ll.-is 
placed vertically close- to each other. But now three-roller cast iron crushers ol hun/mital or verin .il 
type are in use everywhere. Bullock-driven crushers arc now commonly used b\ eane gnrners lor tlic 
extraction of juice for 6V. 

ClARIFICMTON AND Boiuxo 

Clarification of cane juice and its final boiling to proper consisUiicy Is (lone in luninees eoiniiiofiK < ailed 
Bels. As the inversion of sucrose and the formation of non-sugars start in }iucc^ wry sotm after ns ('xlnic*- 
tion, the boiling of the juice must take place with as little time gap and as sp(‘c*dily as possible. 

"Numerous types otBsls are in use in different parts -ol India# ■ In nortliern iiidia the Mtlh, inosl toiiiiiionH 
found'are the ‘ Rohilkhand Bels ’ of three or five pans and- the/ Meerut BeP of three pans^wliih* in the 
South the most common is the ‘ Poo,na,Bel ^ of -three pans. In Eastern India the MrCihiKliaii tiiiiiaci* and 
* Improved South Bihar ’ .furnace are very- much i.ii- vogue# Besides theH(* furnaces, duTf aie iiiiiiieious 
others big and small,^ which gain preference in different localities. But most of tln^sc* tiiriuices, excepting 
the ‘ Improved South Bihar ’ furnace are too big to be of any use to small (ha prodnct*rs. 

In order to meet the requirements of small G'tcr mamifactimu's, one small multiph* pan Cin fjoiling 
furnace was designed at this Research Station. This furnace was tested against tlu* ‘Improved South Bihar 
Furnace which is very popular in the Eastern region of the country. I he data (aiilcH'ted during the* tests 
are given in Table I in a consolidated form. 

It will be observed from Table I that ^ Bilari No# 1 ^ has definiteh' a lower inel consumpiion 
though its efficiency in terms of pol in Gwr percent pol in juice is almost equal to dial of ' Impnmai Siauh 
Bihar’ furnace. Juice boiling capacity of J Bilari No, V is more than doubl<‘ to that ol “ improved 
South Bihar ’ furnace. Thus for small scale producers of 6«r it will prove to lie an furnace having all 

the advantages of a bigger unit. 



Clarification ■ 

The first step in the actual manufacture of Gur is the pnjcess of ciarifK'ation. An etiicuem liandling 
of this process is primarily responsible for the quality of (Jnr pr<,K:luced. 

The raw cane juice contains all the soluble matter in the cane, including sucrose and glucose. Also 
it contains in suspension colloids, wax, colouring matter, albumen, gums, fuu' particles of bagass(v miul nv. 
These suspended matters, if allowed to remain, would impart a disagreeable C(;lour and tust<‘ to t!i(‘ resulting 
product. Clarification is, therefore, necessary to get rid of the susptmded matt<‘r in juk‘e as ('ompletely 
as possible. 

The clarification for Gur making may be done in two ways viz: (a) by \h.‘geuibl(‘ clarificauts alone ur 
(b) by Vegetable clarificants along with chemicals. 


paperwvas written up by the junior author after the death of Sfiri K. C. Joslii. 
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Table I 


SL 

No. 

Particulars 

Improved South I 
Bihar Furnace | 

Bilari Bel No. i 

1 

Hours worked 


30-017 i 

26-45 

2 

Juice Boiled . . Mds. 


52-14 i 

93-20 

3 

Juice Boiled per hour . . . - 


■1-74 i 

3-.52 ■ 

4 

Gur produced 


8*0 

14-27 

5 

Bagasse burnt . . • . 


21-83 1 

32-13 

6 

Bagasse burnt % juice .. 


41-87 

34-47 

7 

Extra fuel required per 100 canes (with 6% 
moisture) . . • • . 


5-21 1 

0-70 

8 

Analysis : — 





juice: Brix 


18-58 

18-58 


Pol 


14-60 

14-60 


Purity 


78-58 

78-58 


Gur: Brix 


96-90 

97-12 


Pol 


68-42 

, 68-53 


Purity 


70-61 

70-56 

9 

Water evaporated . . 


42-14 

75-37 

10 

1 Water evaporated per hour 


1-40 

2-85 

11 

1 Heating surface sq. ft. . . 


; 7-07 

19-45 

12 

1 Efficiency : 





Water evaporated per sq. ft. heating 
surface per hour . . • • 

; 0-198 

0-15 

13 

j Maunds Pol in Juice . . . ♦ 


7-612 

13-607 

14 

i Maunds pol in Gur . . • • 


5-474 

9-779 

15 

Pol in GVr % Pol in Juice 


: 71-91 

71-87 

16 

1 Temperature at the 1st pan (grate) 


810"C 

850" G 

17 

; Temperature of fuel at chimney 


, 630"C 

260"G 

18 

Diflerence in temperature (16-17) . . 


1 180^G 

590 0 

i . 


Vegetable Clarificants 


In the manufacture of Gur and Rab (massecuite) by open pan process, various vegetable clarificants 
are used to facilitate the removal of scum from raw juice. The vegetable clarifican s commonly used are. 

Deola {Hibiscus ficulneus), Bhindi {Hibiscus esculentus), Sukhlai {Kydiacalmna), Semal Bark {Bombax malabancum). 

Falsa {Grewa asiatica), Groundnut {Arachis hypogoea), Gzs.tor Becd {Rtciniis communis), etc. 

Almost all the clarificants mentioned above have actually been repeated^ tested by the authws at the 
Gur 2 cnd Khandsari Research Scheme in order to M out the comparative efficiencies of these^^^ m 
collected during the most recent trial conducted by the authors during the season 1952-53 are presented in 

Table IL • , , , ■ 

These trials were conducted in two replications of which the percentage of colour removed m the clari- 
fied juice as compared to the initial colour present in the raw juice, were as follows. . ^ ^ , _ , - . 

■ 5' LIBRARY ’ T 


I\', Parf^l 


^ . . . ' H. .-“v- - 
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Table II 


' SL, 

i 

Ireatment j 

for clarification j 

Percent colour r 

eriioved 

Mrat! 

■ No. 

Rep. 1 .1 

Rep. 2 

1 ■ 

Deola 


■ 49*82 

49*48 

49'iri 

■■■ 

Groundnut . . 

.. 

. .49*04 

4!P{M 

■PCOI 

3 

SukWai .. 


■; 48*87 ■; ■■■ y ■ 

...48*70 ■■■,': 

4M-79 

4 

Semal Bark. . , . 


, 48*34 y 

■■48*35.' 

48 -da 

5 ■ 

! Castor Seixlfi 


.... ■.■■46*79. 

46* 79 

16*79 


Bhindi and Falsa could not be tried this season as these could not he procured duriiu^ the peiiod ol' 
these trials though these two clarificants were tried by the senior autlior at the Sugar Reseanii and Testing 
Station, Bilari during the season 1939-40. 

On a statistical analysis the present data shows that at 5 per cent level Deola proves to be the best, 

while the clarifying efficiency of the clarificants are in the following descending order: 

1 Deola 

2 Groundnut 

3 Sukhlai 

4 Semal Bark 

5 Castor Seed 

The difference between the efRciency of Groundnut and Sukhlai was noi at 5 per wni k;\'rL 

The standard error for the treatments is ± 0*0770 and critical cli0m*n<:e is 0-3022 at 3 percciil IcvcL 

The mean of all the other data collected during the experiment have* been slnmn imder Appenriix ‘ \ 

Chemicals along with Vegetable Clarificjaxi's 

The chemical clarificants are generally used as a supplement to the vegetai)ie elariheauts in onlvr to give 
more lustre and brilliance to the product. The chemical clarificaiits generally tised are (i) Lime Watt*r, 
(ii) Sajji, (hi) Soda-Ash, (iv) Sodium-bi-sulphite, (vi) Sodium Carbonate, (vii) Sodium !ii-carl>onatc% (viii) 
Superphosphate and (ix) Edicol Supra Tartrazine Ns. But most of these havit l>een found to affect tin? taste* 
and keeping quality of the Gur adversely and their clarifying effects are very iempf>rary. 

Out of the chemical clarificants mentioned above the use of Edicol Supra Tartrazine Ns and Sodium- 
bi-sulphite are comparatively of recent origin. These chemicals were, therefore, tried f>y the amfiors for 
finding out their suitability for improving the colour of Gwr without in any way affecting its flavour. 

(i) Edicol Supra Tartrazine Ns is the trade name of a colouring powder produced i)y the imp(*rial 
Chemical Industries for imparting a golden colour to Gtn*. During the trials conducted by the autfiors tin? 
chemical was added to Gur in the cooling pan at the rate of ! gram per 1,600 lbs. of juice. Th<* resuiting 
product was compared wuth the Gur produced by ordinary * Deola ’ clarification. Trials were <‘ondueiccl 
in five replications of which the data relating to the percentage of colour removed in (xur as compared 
to that initially present in the raw juice are given in Table III. 

The value of ‘ t ’ from the above observation is 3*0008; which is significant at 5 per ctTU !<‘veL Deola 
clarification alone is significantly superior to Deola along with a dose of’ Edicol Supra 'rartraziiu* Ns ad<J(*d 
in the cooling pan, when the aim is to remove as much colour from the Gur as possibk*. 

The determination of colours for the above experiment were d<)ne with a Lf)vil>ond TinlomeU^r. 
Colour present in Gur was determined from a 13 per cent solution of the same. Appendix * 1^ ’ shows die 
mean of all the data collected. It will be evident from this appendix that the Edicol Supra 1 anra/Juf* Xs 
imparts some additional red and yellow colour to the As a result of this the colour oi'(Jur liecomt-s dark<r 
and hence is not liked by the consumers. 

(ii) Sodium-bi-sulphite was tried by the authors in different doses for impoving th<‘ colour of (Jm\ 
The chemical was added twice during the course of juice boiling. Three different doses were iriix! 
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Table III 


Si. 

No. 

Per cent colour removed in 

With Deola alone 

With Deola and Edicol Supra 
Tartrazine N.s. 

1 

21*82 

17-58 

2 

19-88 

13-04 

,3 

21-30 

19-53 

4 

23-08 

19-53- 

5 

19-88 j 

1 14-90 


Mean ..21*19 j 

16-92 


lbs., 1*79 lbs. and 3*07 lbs. per 100 mds. of juice. The full dose was added once just after the juice has 
been clarified with ' Deola ’ and was repeated again after the clear juice has been concentrated to half its 
original volume. The removal of colour achieved by the different doses of chemical, was compared to that 
done by ‘Deola’ alone. The comparative figures for the percentage of colour removed as compared to 
the colour present initially in the raw juice, are shown in Table No. IV, compiled from two replications 
of the trial. 

Table IV 


SI. 

No. 

' Treatment ' .j 

'■ ■■ ■ ' ' ! 

Per cent colour removed 

Mean 

Rep. 1 ! 

Rep. 2 

1 1 

1 

Deola alone . . . . . . • • i 

48-32 

48-11 

48-22, 

2 

Deola plus Sodium-bi-suIphite@l -36 lbs. per 100 mds. : 
of juice .. .. .. 

49-38 

■' ■ 49-20' , ' , ■ 

49-29 

3 

Deola plus Sodium-bi-sulphite@l * 79 lbs. per 100 mds. 
of juice ^ .. 

1 49-91 

j 

! 49-01 

49-46 

4 

Deola plus Sodium-bi“Su]phite@3 ’ 07 lbs. per 100 mds. j 
of juice . . . . . . * * 

50-18 

1 >49-82 

50-00 


On statistically analysing the data it has been found that at 5 per cent level the increasing doses of 
Sodium-bi-sulphite used are significantly superior to the usual clarification of juice with Deola alone, the 
standard error being ±*1684 and critical difference at 5 per cent level ±*7572, 

It was also observed that the addition of this chemical up to the maximum dose did not affect the taste 
or flavour of the Gwr in any way and the improvement in colour did not disappear even after a month’s 
storage. But the manner in which the addition of this chemical will affect the keeping quality of Gwr or 
whether the consumption of such Gur will affect the human system in any way, had not been investigated. 
The mean of all the data collected during the experiments have been given under appendix ‘ G ’. 

Boiling 

After the clarification is complete, the juice has to be boiled to the proper consistency. This boiling 
has to be quick and vigorous in order to give the least possible opportunity to the micro-organisms and 
free acids to invert the sucrose and to produce non-sugars. The exact time at which the boiling mass has to 
be taken out from the furnace is judged by the workers by experience from an eye estimation only. If the 
boiling has proceeded too far there will be caramelisation and in case it is under- boiled, no solidification 
will take place. An emulsion of Castor seed in water is often sprinkled on the juice for controlling the 
frothing in boiling juice and thus having a proper judgement of the stage of boiling. 

When the boiling has proceeded sufficiently, the heat in the furnace is slowed down by controlling 
its feeding with fuel, and the mass in the pan is constantly stirred by a wooden stirrer in order to prevent 
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caramelisation by local heating at any point. This is contimicd until the csaci ' -iriLiii!- id.iiii ' i.r, 
at which the mass has to be taken out of the furnace is reached. 


tJu' lillll! 


The striking point as, found by the authors C(>rresp<mds to t(‘in|K’?alun*s boin i ih C I to 12b ( J 

depending on. the' nature of GW., requ - This is invariably judgc^d by fh,e ryo rviimalioii and never by 

a therin.ometer. . There are various m.ethods . to judge the striking poitu of fuir .sumr ol’ uliieli iitv lifsrribed 
belowb 


•I. : When the .boiling is found to have sufficiently ad\’anet‘d as to liavt‘ rcarlicil ilir striking pnijit a 
small quantity of the boiling, mass is thrown in cold water., ■ If th(‘ mass ran Ik* fbniif‘d^ info a sinitll solid 
ball which produces a metailic sound when thrown against tlte metallic pan, da* Imiliir# i\ irMardcd 
.complete. 

., 2 . ..On reachingvthe ' striking point the mass when -stirred wiih. the wf»od#‘n airrer ois alrrarly fold, 
would leave the bottom of the pan clear. 


3, In practice the striking temperature is generally alK>ul 1 iU C for fa//. il’ the stirrt*r is bdi out 

in the air over the pan before the striking point is reached th<‘ sticking mass falls doun ifi diick dnend’!, but 
at the striking point these would form long, thin dry threads Hying in ihc air. 


Cooling of Gur 


When the striking point of 6W is reached, the mass is taken out Irum tic* lurnacr and U frand'errfd 
to a shallow iron or earthen pan for cooling. This special cooling pan is c-oniinoidy kiiown ‘ t hak \ 
Here the mass is left for some time to cool upto a point when its uf)p<T layer ha^ s<didilird but the inner 
mass is still hot and semi-solid. 

The mass is then stirred vigorously with an iron or woodf*n iinpl<*mrni called ' Khurpi \ ‘IhiH 
stirring completes the process of Gur making. It may^ now be left for some time* iiKire on ibe * i :iiak ' <*ooling 
pan) to be scraped out later in small ‘ laddusd or d Ginauras ’ or it may l>e at once inursfcrred to some 
suitable mould according to the shape in which the (kr is desired to Ik* had. 


CONCI.USION 



The use of chemicals for the manufacture of Gur at any stag<* is not advisable*. Gm tmnuifaclurcrs 
are often tempted to use some kind of chemical either in clarihcatiott or in the cooling pan bedbn* stirring 
in order to have an unnatural brilliance in the colour of their product. But it is olU‘n forgotten that in mo>i 
cases this adversely affects the taste. The peculiar Gur flavour for which the mal(*riai is prized in imr country 
is lost to a very great extent even when only moderate quantities of a ciiemical luu^c* been used. In the case 
of certain chemicals like Sodium-hydro-suiphite, the disagreeable flavour is so pronourK'cd that il {*an he 
felt even by smell. Further the use of chemicals introduce inorganic salts in (kr thus advers<*lv alleecing 
its keeping quality. It may, however, be advisable to use chemicvals like Lime water or S(Kia umhr spt*eial 
circumstances when the juice is of a very inferior quality, the (kr from which wcnild odierwise cn^ati* 
difficulty in setting. 

The main improvanents that can be effected in the economical production of Gur an* la maximise 
extraction by the use of a good crusher and to make the clarification and boiling uun'v ella'iciu fw using a 
a good clarificant and a good furnace. Particular attention need be given in tlie svUxunn of tfu'sr things. 

The“Kolhu” should be. strong and rigid in construction, light in running and sluaild gi\e rnaximum 
extraction of juice. As no trained mechanic or any workshtg) facility is availalHe in the Callages \\ ht*re 
crushers are generally worked the breakages should be least. 

The juice boiling furnace also has to be the most efficient possible in order to Ik* e<*<aiomir. It sfiould 
boil the juice quickly and efficiently. The fuel used should be able to produce the maximum amr)um of heat 
and the furnace should be able to utilize the heat to the fullest extent for jui<*e boiling. As a result of' 
researches at the Gur and Khandsari Research Scheme of the Itidian In'stiiute of Sugart'ata* Rc-seareh 
Lucknow, quite a number of bels, big and small, have been designed with ihc. abovt* points in vieu. Ihfjse 
bells consume the least quantity of fuel and give the maximum efficienev and juiet* boiling eapa<'itic*s for tlieii 
respective sizes. 

However, from the observations made by the authors as given in the Tables, il teis l>eeii rmnui tluii 
Gur making on a small scale can most economically and efficientlv be done if the time old I'uniares ue 
replaced by more efficient furnaces like ‘ Bilari Bel ’ and simple ‘ Deola ’ is useil us a clarificant iiiNt. sur of 
Other chemicals, etc. 
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Appendix ‘A’- 

Conipamtive efficiencies of Castor Seed and other vegetable Clarif cants of cane juice 


SL 

No. 


Glarificants 


i 

1 

Deoia 

Groundnut 

Sukhlai 

Seme! bark 

Castor Seed 

i 

Weiglit of Juice , .. Mds. | 

59-03 

46-06 

36-28 

34*68 

28*22 

2 

Weight of .Clarificant .. .. Lbs. | 

2*22 

3-09 

1-47 

1*73 

1*8! 

3 ' 

Weight of Clarificant on 100 maunds juice Lbs, .. | 

3-76 

6-71 

4-05 

4*99 

, B-41 . '. 

■■'4 : 

Raw Juice:— 







(a) , Brix 

20-12 

19-94 

19-99 

20*10 

19-87 . ; 


■ (b) Pol .. .. 

16*58 

16-53 

16-58 

16-58 

16*48 


(c) Purity . . - . . . 

82-36 

82-90 

82 -94 

82*49 

82*94 , ■ 


(d) PPI 

5-5 

5-5 

5-5 

5*5 

5*5 


’^(e) Colour: — . 


! 





(i) Yellow 

31-0 

31-5 

31.9 

31-4 

30*5 


(ii) Red 

19-5 

19-3 

19-3 

19*6 

19*3 


(iii) Blue 

6-3 

6-3 

6-4 

6*3. 

; 6 •2,', 

5 

Clarified Juice: — 







(a). Brix 

20-98 

21*16 

20-82 

20*76 

21*17- 


(b) 'Pol ... 

17-21 

17*44 

17-13 

16-98 

17*5(> 


t 

(c) Purity 

82-03 

82-42 

82-28 

81*79 

82*67 


(d) PH 

5-4 

5-4 

5-4 

' 5*4 

5*4 ' ' 


5 *(e) Colour: — 




' ' 



1 : ■ (i) Yellow . . . . ' ' . . 

20.1 

21*0 

20-8 

"20-6 ' 

21*7 


(ii) Red .. .. 

i 6-1 

5-8 

5*8 

6,*4 ■ 

5*5 , ' 


: , (iii). Blue 

2-4 

2-3 

2*9 

1 

2*6 

2*6 


1 „ . (f) Colour % removed ... 

49-65 

49-04 

48-79 

i. 

48*35 

46*79 

'■ 6 

i,. Qur:— 



1 ■ 




(a) Brix... • 

96-59 

96-72 

96-88 

96*65 

96*83 


(b) 'Poi ■ 

72-61 

73-37 

73-21 

i 72*27 

73*55 


.(c)' Purity ' , . , 

75 -I? 

75-86 

75-57 

74*78 

75*96 


*(d) Colour:— (13% solution) 







;; " " ■ (i) .Yellow 

17*5 

17-8 

17-8 

17*5 

18*2 


i ' ' '(ii) 'Red. " . 

5-6 

5*6 

5*6 

6*0 

.". 5*4 ;. 


1 . ".'(iii): Blue ... • 

2-1 

2*1 

2*3 

2-4 

..' .".2*6';"' ' 


*By Lovibond Tintometer 
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. . Appendix ^ B ’ 

Comparalive Efficiency of Deola as compared to Beola supplemented ly Edml .Supra ‘fmirirjne ,\V. in 

Cooling Pan, 


Particulars 

! 

1 Deola alone 

1 ' — ’ 

Defiia elarilicaueiu 
aiid Pdieol S}i|in'i 
. 'lartra'/ine Xn. in 
coolint? I'ian 

VVeigiu of Juice 


Mds. 

12*5 

i2-:> 

Raw Juice : — 



' 


-Brix 



ifi'ia 

Ki 63 ■ : 

Pol . . . . 



U-93 

II -‘H 

Purity , . , . 



76*33 

i 76 ','13 

pH .. 



5 '5. 

5*5. 

*Coiour:^ 





Yellow . . 



10-4 

. 10*4. 

.. Red 



■ 3*7 ■ 

I 3*7 

Blue .. .. 


■■ 

2*4 

2*4 

Clear Juice : — * 





Bi'ix 



15*87 

i I5*?I7 ■ 

Pol .. 



12 *03 

12*09 

Purity . . 



75*80 

: 75'’7l' .. 

pH .. 



5 *4 

i '5. '4 

* Colour : — 





’Yellow . , 



10 *4 

10*4 

■ • Red' '. ■ ■ .... 


i 

1 *1 

' , ■ ! *0 

Blue , . . . 



0*7 

■0*7 

. . . Cur: — . , 





Brix .. 



96*83 

'■ 97*27 

Pol 



64*69 

64*97 i 

Purity . , . . 



66*81 

' ' ' 66*79 ' ' 

^Colour: — 





Y'ellow . . 



10.4 

■ . 1.1 *0' ■ i 

Red .. .. 



2*3 

: . 2*5 

Blue . . . . 


■ ■ ■■■... j 

0*3 

! .. 0*2 


*By Lovibond Tintometer. 
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IMPROVED TECHNIQUE OF GUR MANUFACTURE 

Appendix ^ G ’ 


Effect of Sodium Bi-sulphite on quality of Gur 


p • I 

Particulars 

Deola 

Deola and Sodi- 
um-bi-sulphite 

Deola and Soda- 
bi-sulphite 

Deola and Soda- 
bi-sulphite 

1 

Weight of Juice .. .. Mds. 

8-64 

8*80 

8*40 

7*50 

2 

Weight of ciarificants . . . . Lbs. 

0'31 

0*12 

0*15 

0*23 

3 

Weight of clarificant on 100 mds. Juice Lbs. 

3-59 

1*36 

1*79 

3*07 

4 

Raw Juice: — 






(a) Brix , . 

20*12 

19*11 

19-11 

19*87 


(b) Pol .. 

15-57 

15*88 

15*88 

15*88 


(c) Purity 

77-39 

83*10 

83*10 

79*92 


(d) pH 

5-5 

5*5 

5-5 

5*5 


*(c) Colour:- — 






(i) A^eilow 

30-5 

30-5 

3 *5 

30*2 


(ii) Red 

18-9 

19*1 

19*1 

19-4 


(hi) Blue .. 

6*6 

6-4 

6*4 

6*2 

5 

Clarified Juice : — 






(a) Brix 

20*54 

20*17 

20*70 

20-40 


(b) Pol 

15*84 

16*69 

17*03 

15*64 


i (c) Purity 

77*12 

82*75 

82*27 

76-67 


1 (d) pH 

5*4 

5*4 

5-4 

5*3 


*(e) Colour: — 






(i) Yellow 

19*1 

18*6 

18*9 

18-6 


(ii) Red 

6*8 

6*8 

6*3 ' 

6*4 


(iii) Blue . . 

3*1 

3*0 

3*1 

2*9 


(f) Colour % removed 

48-22 

49*29 

49*46 

50*00 

6 

Gur : — 






(a) Brix .. .. 

97 *06 

96-82 

97*14 

96-92 


(b) Pol . . . . . . 

68*16 

73*27 

73*02 

j 67*71 

1 ■ ■ ■ 


(c) Purity 

70*22 

75*68 

75*17 

■ 69*86 


‘“(d) Colour: — (13% solution) 






(i) Yellow 

16*9 

16*8 

16*8 

1 * 


■ , (ii) Red . . ■ ■ . . ■ 

5*2 

5*1 

5*1 

5*1 


(iii) Blue . . . . 

2*2 

1 *8 

1*7 

1*6 


*By Lovibond Tintometer 
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A NOTE ON THE HYDRATION OF CANE SHEATHS AS AN INDICATOR 

OF MATURITY 

By ■ 

V. Ranganathan 

(Central Sugarcane Research Station, Cuddalore, Madras) 

^HOUGH much work has been done on hydration of cane sheaths by Clements rt d. in Hawaii, and 
_ many other workers, no work has so far been done in this state, to t«-st th«* suitahilitv of hvtlration 
level of cane sheaths ^ an indicator of ripeness of cane for this tract. Caenmtnts has studied the' internal water 
relations or various tissues, and working out many correlations, recognisttd the water I<*ve! <if elonvatiiur 
leaf sheaths to represent the internal water relatioas. Clements et al. (1948) using the water level of « lonuat- 
mg leaf sheaths as moisture index have fixed 73-74 per cent moisture level in elotigaliug leaf sheaths us an 
mdex of npeness of sugarcane. They also developed a system of applying water which consists in hrirming 

?omen?d thereby regulating the ripeness of cane. Dilferenr.es in .Sucrose 

content due to diprent Nitrogen doses, and also due to various cultural treatments were attributed m the 

difference in the hydration levels by various authors. ■ m u i . uu 

out by Parthasarathy and Rama Rao (1950^ that early varieties rreonled lower 



Material and Methods 

The hydration of elongating leaf sheaths were determined for 14 agrononiieallv imuort ini virieiies 
from December to May at monthly intervals. Refractometer brix wer,-^re«. S 

The results of analysis are given in the Tables I and II. January to M,i>. 

Results AND Discussion 

periody^M intyfaSn 

Table I 

Sheath hydration percentages. Early and mid series. Date of planting: March 1937 


Experiment Variety 


Sheath hydration 


Refractomcicr Br 


1 

6-12-57 

j 7-1-58 

9-2-58 

!;"6-3-5^ 

i 7-4-58 

6-5*^ 58 

7-1-58, 

' 9-2- 

58! 6-3-58’ 

7-^4* 

58 6-^5 ~58 

Co. 419 

449 

349 

352 

\"265 

243 

289 1 

16*5 

IB-0 

1 1 

1 lo-o"*: 

2M 

„ 20-2 

Co. 449 

2S0 

232 

18! 

\ . ■ 195' 

; 199 

226 

18-0 

19-0 

19-4 . 

20-6 

' 2M 

j Co. 527 

304 

. 286 

284 

; 242 ' 

195 

224 

13 0 

!7'5 

19*7 

211 -4 

20-1 

, Co. 658 

359 

286 

281 

272 

: 286 

269 

19*6 

20-6 

22*1 

22-3 

22*3 

Co. 729 

307 

293 

249 

258 

; 182 

293 

20-6 

20 -9 

2i-4 

22 ‘3 

22*3 

Co. 785 i 

311 ^ 

i 

■■ 255 . ■ 

■244 ■; 

236 

211 

239 

20-3 

21-0 

22-1 

22 •!! 

22 41 

Co. 793 1 

316 ' 

293 

246' 1 

227 

1 176 

240 . 

19-5 

21-1 

23 '6 

24-0 

, 24*0 






j 






. ,, 

Poj. 3016 

420 

388 

288 

280 

j- *' - ,1' 


17-6 

20 -6 

1 

1 22 •« 


■•I' 

'1 ' ■ 

H. 32/8560; 

289 i 

1 

279 

256 

217 


■ 1 

19-6 

21*2 

j 21 <9 



Co. 1001 ; 

279 1 

279 

283 ■ 

246 

i ? 

j 

18-7 j 

18 -a 

' 21 *2 

! ! 
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HYDRATION OF CANE SHEATHS 


Table II 


Sheath hydration percentages. ■ Late series. Date of planting; • May 1957 


SI. 




Sheath hydration 

! .1 . 


Refractometer Brix , 


No. 

Experiment 

Varieties 

6-12-5V 

7-^ 1-58 

9-2-58 

6-3-58 

7-4-58 

6-5-58 

7-1-58 

9-2-58 

6-3-58 

7-4-58 

7-5-58 

1 

"S 

Go. 419 


428 

355 

342 

288 

278 

13-2 

15*9 

19*5 

21*5 

19 -0 

,, 2 .. 

' S 

Co. 449 


305 

279 

251 

194 

209 

17-6 

17-4 

21*7 

22 *2 

20*1 

.3 

cu 

■ G 
o ^ 

Co. 785 


291 

313 

258 

213 

241 

16*6 

18-5 

21*4 


21*2 

■4, ■ 

‘3. a ' 

si u 

Go. 750 ^ 

360 

304 

257 

248 

247 

231 

16-3 

19*8 

21*6 

19-7 

i' 22 •4;': 

-5 

' 'oiS 

Go. 810 

371 

356 

287 

253 

203 

258 

15-1 

; 19*9 

22*9 

1 24*8 

[ 20*8 


" ■ ' ' ' 

..'u 

Co. 853 

364 

275 

1 238 

236 

179 

221 

15*3 

20*6 

21*5 

21*4 

2M 

7 

G 

kS 

Go. 961 

419 

385 

I 342 

1 

302 

284 

1 333 

13*6 

16-2 

20*8 

1 

22*1 

16*5 


variety, the hydration was more for late planted crop than for early planted crop, in the early part of the 
season, but the differences were narrowed down as the season advanced. 

Most of the varieties recorded a maximum increase in Brix at a hydration level between 250-300, and 
all the varieties reached a hydration level below 280, before harvest. Probably the 74 per cent mo^ture 
index (280 per cent hydration) of Clements holds good for this tract. There is also an indication of late 
-varieties capable of ripening at a much higher level. 

During the ripening phase, the moisture level was fairly maintained round about ripening index. 
'Significant correlation was found between hydration level and refractometer Brix of the standing canes. 
As the Brix for a particular hydration level may vary depending upon the period maintained at that 
hydration level, it has been found difficult to predict the Brix from the hydration level. Only Co. 658 from 
*early series has maintained a uniform hydration (about 280 per cent) throughout the season; and it may 
indicate the keeping quality of cane in the field. 

Earliness or lateness of variety, was best indicated by hydration level in the month of February, the 
'early varieties recording hydration level about 250 per cent, mid varieties about 280 per ^ cent, and late 
varieties above 300 per cent. In March and April, the hydration level falls, and the differences due 
■various times of plantings and varieties were considerably narrowed down. In May, most of the varieties 
registered higher hydration, with their refractometer Brix decreasing.^ This suggests deterioration which 
.affects the ratio of carbohydrate to protein derivatives which are considered to have some relation with 
internal water relations. 

Conclusions 

1. It seems from these observations that the varieties attain a hydration level of about 280 per cent at 
ripening, and by adjusting the irrigations in such a way to maintain sheath hydration level of about 280 
per cent for two months before harvest, it is possible to ripen the crop to get maximum sugar per acre. 

2. Sheath hydration studies also gives information about earliness or lateness of variety. 
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■Removal. OF late tillers of sugarcane and its effect on the .ouali'I'Y ani,.:> TONXAf.;.E oi- thk r.uoi 


investigation was conducted to study the effect oi removal of late tillers, wfiieli, fail to devf'lop into 
(y^millable , canes on the yield and sucrose content of two varieties ol sugarcane \'i/. Co* and 

B.Q. 22 at Chawki farm in Saran District (Bihar). 

The design of the experiment was a single randomised block with f) replicateh. 1‘uc li hlo<*k eonsivn-d tA‘ 
5 plots designed as September series, October series, November series, December srrits and ('out ml. hi 
each of the first four series tillers were removed in the first week of the corn^sponding moiuli and Hutisecfiieiiily 
in first week of each month till December, Thus tillers were removed four lina^s in Sept(mi!)er serir’s, iliriee In 
October series, twice in November series and only once in Decem}x*r while tfie cfnitrol was Iclt as suc h, i h«‘ 
net plot size was l/40th of an acre. Weight of the removed tillers was rerord<tL Samples taken from eac h 
treatment variety-wise, were dried and analysed. The crop was harvested in fourth fff Jatuiarw Ptll. 

The results obtained are presented in the following two tables. I'abie I shows the ('ane yield, 
sucrose percentage and weight ot tillers removed while Table II shows chemical auaKsis of tillers remo\ed iii 
different months. 

Table I 

Cane jield in lbs., siimse percentage and iveighi of tillers rem(m’d, 1953 


Table II 

Chemical analysis of tillers removed in difereni rmniks 


, 

■■■'■, ' , ' ■ 

j 

Variety | 

Sept. 

series 

j Oct. 
series 

No\ . 
scries 

Dec. , 
series 

Comrtil 

Mrm 

(M). ^«i 

Yield in lbs. 

Go. 453 

1081-6 

1036-6 

1071-6 

.986-6 

Oii.5-11 

1021 ’6 



Bo. 22 

692 ‘6 

1 640-0 

660-0 

652 -6 

627 '6 

lij'l’b 


Sucrose percentage . ■ ' t. . 1 

Co. 453 : 

17 '85 

r 17-57.' i 

1 1 

17-50 ■ 

f 

17-12 

; 17-39 

: 17-49 



1 Bo. 22 

15-57 

1 15-33 ' ; 

■ . 14*57 i 

.: 15 -74'- 

13-15 

13-40 


Weight of tillers removed in lbs. 

I." Co. 453' ■: 

45*9 

31-3 

28-6 

12-8 


29-6 

1 1 • I 


Bo. 22 1 

99- 1 

■j . 90-3 : 

90-6 : 

40-75 

1 

3 80-2 

8-02 


Details of tillers removed in the week 

Co. 455 
crude 
protein % 

PaO,, 

BO, 22 

enide 9/^-, 

protein '‘3 

1st week of September, 1954 . . 

7-29 

0-99 

■8-4 0*93 

1st week of October, 1954 .. .. 

8-16 

0-43 

7-48 ' 0-88 

1st week of November, 1954 .. 

10-59 

0-59 : 

'^8-26 1 ■ 0-51 

1st week of December, 1954 .. 

■ -. ' 

8-19 i 

J 

0-56 ■ 

. 10-54 tl-64. 
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RESEARCH NOTES 


Removal of late tillers in Sugarcane has often been suggested as useful agronomic practice contributing 
to increased yields. This study has indicated that it not only increases yield but also helps in improving 
the quality of the cane. Under the conditions existing in this area it . is found that tillers, may be removed 
from September onwards until November advantageously. The beneficial effects of removal of late tillers 
may be attributed to withdrawal of competition between pre-monsoon and post-monsoon (late) tillers resulting 
into availability of more nutrition to early tillers. (G. Thakur and A. Misra, Sugarcane Research Institute, 
Pusa, Bihar). 

Occurrence of Red Stripe Disease in Bihar 


^IN general, the disease is seldom noticed in the State although in certain years, in localised areas, it 
may occur in an epidemic form, especially on varieties B.O. 10, B.O. 17 and Go. 419. During 1957, 
red stripe epidemic was observed in severe form in B.O, 10 in the reserved area of North Bihar Sugar Mills, 
Bagaha in Ghamparan district. It was noted at other places also as given in Table I. Normally the 
symptoms are confined to the leaves and leaf sheaths but in severe infections the disease affects the young 
leaves of the spindle and spreads one to two internodes downwards in which case the affected cane tops 
dry up. On splitting, the affected canes give out pungent smell. The parenchymatous cells are disorganis- 
ed and become dark brown in colour. Sometimes when the disease is associated with top rot the damage 
is more severe than that caused by either of them attacking singly. In Bagaha factory area further spread 
of the disease on certain varieties (Table I) was checked by adopting timely control measures like clipping 
of the affected leaves and removal of the affected stalks. The cost for these operations came to Rs. 2*34 
per acre. At other places the disease subsided after heavy rains. (R. K. Singh and H. G. Prasad, Sugar- 
cane Research Institute, Pusa, Bihar). 

Table I 

Incidence of Red Stripe Disease in Bihar During 1957 


Date of observation 

: 

District 

. 

Place 

Variety 

Incidence 

23/25-4-57 

. Ghamparan 

Majhaulia 

B.O. !7 
(Ratoon) 

Trace. 

14/28-7-57 

. -do- 

Bagaha 

B.O. 3 
(Plant cane) 




-do- 

B.O. 10 
(Plant cane) 

Trace to heavy* 



-do- 

■ 

B.O. 17 
(Plant cane) 

Si 



-do- 

Go. S. 443 
(Plant cane) 

m 



-do- 

Co. 453 
(Plant cane) 

Trace to mild 

22-8-1957 .. 

-do- 

Motihari 

Go. S. 416 
(Plant cane) 

. >5 

.24/26-8-1957 . . ' ' ' . 

, -do- 

Narkatiaganj 

BO. 10 J 

(Plant cane) 

Moderate 

17/19-7-1957 

Saran 

1 Hatlnia 

I ■■■ 

Co. S. 416 
(Plant cane) 

Trace 

12/14-7-1957 

. Monghyr 

i Haveli-Kharagpur 

B.O. 17 
(Plant cane) 


m-. 


1 ' ■ .-do-: . 

Go. 419 
(Plant cane) 

3} 

8/10-7-1957 . 

. Shahabad 

Dehri-on-Sone 

Go. 419 
(Plant cane) 

Mild 



-do- 

! B.O. 17 
! (Racoon) 

1 

Trace 


* Above 25 % 
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Seminar AT THE Sugarcane Breeding Institute, (;c,>!MB;Vic«i': 

fifth seminar of the scientific staff of Sugarcane Breeding Institute Coimhatore, met on 7.5-! 930. 
_ 1 he Director, Dr. N. R. Bhat, presided. Shri K. V. Srinivasau, Mycologist, stinke on 'Ciertain trends 

in red-rot investigations He traced briefly the history of the disease both abroad anti in Imiiii. 

Discussing the question of strains of the pathogen, Shri Srinivasau observed that one of the distinguish- 
ing characteristics of strains was the difference in their stability and that oniv the mor<- staiile aiici virulent 
straim could bring about an epiphytotic. He next dealt with modes of infection in red rot and the ch.'iracteris- 
tics oi an epiphytotic. The speaker thought that current conceptions did not sufiicientlv explain how 
epiphytotics involving one or more new strains suddenly erupted fiver a vast area almost simultaneously. Sliri 
annivasan then spoke of the observations made in Louisiana and said that dormant infections in the leaf 
^ might possibly contribute to the building up of a pathogmiie flora over a period of 

years and to its dissemination over an area and where favourable environmental conditions occurred an 
outbreak imght be expected. He mentioned that varieties differ in thf'ir susceptibility to build 
up latent mlections and suggested that this aspect needed investigation at the Sugarcane Breeding Imstitute. 

sueffesteTJh!fjnif” ? the Institute took part in the discussion that followed. Summing up, the Director 
mS of infection of the leaf scars and bud scales a.id the 

SbSorrMad^^'’^ infections from one generation to the next. (Sugarcane Breeding Institute.. 


A Short No it, on ihe Progress of Sugarcane Development' work in West 

^UGARCANE accounts for only 1 /250th of the net cultivated 

c tu™* ^ (Approximately 60,000 acres) 

ot the total cane acreage in this coimtry. The partition of the cc 

industry in general, adversely. Prior to partitic 
sugarcane m Bengal with seven sugar mills. At the moment, there 

the hkh vSd° wbich”"^^' K®' .excellent natural growing conditions for the 

me mgh yield which can be obtained by intensive developmental work there is a 
of sugar industry in this State, and efibrts made in this direction an 

Centr^WcTue of sugarcane cultivation in West Bengal under the 

® ? Committee since its inception in 1950 has been " ' 

achieve without much encroachment on the 

achieve this end, the working plan included ' 


area in West Bengal and the acreage 
constiiute.s an insignificant proiwtion 
mtry affected the cultivation of sugar- 
1, there were alwut 3*5 lakh acres under 
is only one mill functioning in the State 
cane crop and 
gf Mid scope of expansion 
summarised below, 

. . aegis of Indian 

aiming at a substantial increase in the 
, . areas under other crops. To 

m production o improved varieties and their quick««stmukinliai- 
of proper manurial schedule and cultural practices and their dissemination 
survey of sugarcane crop with respect to area and production in different 
city and propaganda. 

:heme during the finst five year plan period have liei-n set out in die 'i’able 


ichievements of sugarcane development during 1950-1956 


1950-51 


Area under Sugarcane (acres) 

Total production of Sugarcane in the St 
Average yield per acre (mds.) . 

sugarcane crushed in s 

(Mds.) , . 

Total quantity of sugar produced (Mds. 


Qctober-December, 1959] miscellany 

From the Table, it is evident that there is a considerable scope for stepping up the production 
of sugarcane in the state, substantially. While the acreage in 1955-56 has increased by about 8,000 acres 
over 1950-51 figure, production has also been pushed up to the extent of 50 per cent and the per ape out- 
turn has increased by 130 mds. The result of demonstration work has indicated that it is possible to 
obtain yield as high as 60 tons per acre with a 12 month’s variety which can favourably compare with the 
yield obtained in Peninsular India as well as that of other sugm-cane growing countries. As a rpult of large 
scale distribution of better varieties of seed cane carried out in the mill-zone, it has been possible to crush 
nearly 27,00,000 mds. of sugarcane in the sugar mill, nearly four times the quantity of cane crushed in 

1950-51 and the extra sugar produced yielded an additional revenue of about 8 lakh rupees. 

The quantity of sugarcane now being grown in the State, the present yield per acre and the working 
results of the existing sugar mill leave no doubt that there are great possibilities for the development of sugar 
industry in West Bengal. The annual consumption of sugar in this State is approximately 1| lakh tons as 
compared to her internal production of nearly 10,000 tons. The wide disparity offers prospects for setting up 
a number of sugar mills in the State. 

The Second Five Year Plan envisages continuance of action in the field of sugarcane development in 
this State and to increase the acre yield by intensive cultivation and as a result of that total production will 
increase. Sugarcane being a long term crop requires an assured disposal arrangement so that the growers 
can be inspired to produce more better quality cane by actively participating in development programme 
implemented through the sugarcane development scheme. Naturally necessity of a number of Sugar mills 
cannot be over-emphasised in the interest of successful implementation of the development programme. — 
(Sugarcane Specialist, West Bengal, Calcutta). 
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3t),EGULATI0N of Sugarcane supplies to Factories in India anci calirr^sugarcaiie grfAvius4 <“ciuntries 
Kantham Assistant Agronomist, Sugarcam^ Research Staliiai, Aiiakapalle put)ibhf*(I liy 
Indian Central Sugarcane "Committee, 19-20,, Rohtak Road, New Delhi 5 {i95!h. 

■ 66 Pages; Rs. 1*50 (Postage and Packing ■ extra) . 

■' This book presents a detailed version of particulars in connection with the* rfgiilutif,m ol ranr supplied 
to the sugar factories on the basis of informatio.n and other authentic data coikatcd by tlic antln^r from ilw* 
important sugarcane producing states in the country as also from some major Cane growing c'ounlrifs of 
the world. The book haS' been divided into three parts.- .The First and Second parts chtal willi the Cane 
supplies in' India and other countries respectively. The third part gives gencrat nx’onmieudations liarnc;!)' 
■Demarcation of Areas, Registration of Cane supply quotas, Prohibitiott o(' c'criain agriculliiral practices, 
Harvest control, Cane price and its payment etc. 

On the whole this moderately priced pxiblicadon would prtwe useful to all tiic^sc connected with the. 
varied aspects of sugarcane and sugar industry at home and abroad. l\ S, 
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We seek to serve and promote the interests of all : 
sections of the Indian Coffee Industry. | 

Articles of scientific and practical interest to plan- | 
ters are contributed by the Board’s Research workers ' 
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AGRICULTURAL RESEARCH IN INDIA— INSTITUTES AND ORGANIZATIONS 


By M. S. Randhawa, D.Sc., I.C.S., Vice-President, Indian Council of Agricultura! 
Research, New Delhi. 450 pages; 79 plates; 10"x8|^"; Rs. 20*00/$ 6.00/Sh. -lO. Postage &. Packing 
Rs. 5*00 extra). 

Here in one volume is presented a connected account oi ail tluj agricultural 
research institutions and organizations in this country. Written by the author oi the 
well-known book, “FLOWERING TREES IN INDIA”, this Ixwk gives details of all research 
schemes sponsored by various agricultural organizations in India. It .also provides exhaustive; 
information about the functions and set-up of various agencies connected with agriculture, 
animal husbandry and allied subjects. The book is well produced and contain", a large uuniher 
of informative maps, charts and other illustrations and will he found useful to research 
workers, libraries. Parliamentarians, Administrators, Trade Organizations and others 
concerned with the agricultural research and development. 
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STATISTICAL METHODS FOR AGRICULTURAL WORKERS 


( Second Edition 


By V. G. Panse, Sutistical Adviser, Indian Council of Agricultural Research, New Delhi 
and P. V. Sukhatme, Chief, Statistics Branch, F. A. O. Rome. 

361 pages; 9|''x6|''; Rs. 15*00/$ 5.00/Sh. 36. ( Postage etc. Rs. 3*00 extra ). 

This book, by two of the foremost authorities on the sulyect, presents tlic general 
statistical principles as they work out in agriculture. It gives the students of agriculture a 
good fundamental knowledge about the statistical methods and design of experiments applied 
to agricultural research. Divided into two parts, the book contains sixteen chapters It is a 
highly useful text book for students of agricultural and biological science, and a %*aluable 
work of reference to the research workers. 

CONTENTS. 

PART I: STATISTICAL METHODS. 

Frequency Distributions; The Normal and Binomial Distributions; Sampling .Mcthoil 
and Standard Errors; Tests of Signihcance of Means and Their Differences; the X2 I'est and 
Estimation of Linkage; Correlation and Regression. 


PART H; DESIGN OF EXPERIMENTS. 

Principle of Field Experimentation; Randomized Blocks and Latin Square; Factorial 
Expenments; Confounding; Split-Plot and Strip-Plot Designs; Analysis of Covariance and Missing 
Designs for Plant Breeding Trials; Groups of Experiments; Practical Coiisidcratioiis 
in rield Experimentation; Experiments in Cultivators* Fields* 
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INDIAN CENTRAL ARECANUT COMMITTEE 

Ministry of Food & Agriculture, Government of India 
Post Box No. 14, Kozhikode-1 
BETELNUT (ARECANUT) 

Apart from heing cliewedi by itself and witb betel leaf, Arecanut has remained for a very 
long time an important requisite in the social and religious activities in India, Pakistan Ceylon* 
In the South, it is called “ Tambuiam and in the north “ Pan Supari The import of this commo- 
dity from Far Eastern countries like Malaya, Singapore, and Ceylon, has been valued at Rs. 4 to 5 
crores and the consequent drain of foreign exchange can be averted, if the arecanut growers in 
India make rigorous efforts towards increasing the internal production of this <^mmoclity oy 
adopting improved methods of cultivation. These efforts will be a great service to the nation. 


Read:-^ 

ARE Q A N U T JO UR N A L 

Qjjaiderly issue iiv English, Malayalam and Kannada) 

Annual Subscription: Rs. 0*50 only 


Publications of the Indian Central Arecanut Committee 


Arecanut crop in the Indian Union. By Shri K. K. Nambiar, B. Sc. 

(In Malayalam, Kannada and Marathi) ^ \ 

.\recanuts in Malaya. By Shri K. K. Nambiar (English) ••• 

Arecanut Atlas ... ... ... "* 
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Indian Journal of Sugarcane Research and Development 

Advice t0 Conttitetors 


1-, Papers for publication in , the Journal should be sent 
by name to Shri P. ;P; Chandra, Secretary, Indian CentralSiigar- 

cane .Committee, -who. is. also, the Editor of the Journal. . . '. ^ 

, . 2. . Articles from research workers whether employed m 
' the Government or in Universities, or elsewhere, should .be 
submitted through the head of the research institute where the 
work has been carried out, ' ^ , 

3. Papers submitted for publication in the Indian Journu 
of Sugarcane Research and Demlopmeni would be presumed to have 
been offered simultaneously to no other j'ournal for publication. 

4. Papers must be sent typed, and in dupikaie on ono 
side of the sheet only, in double spacing, leaving enough margin 
on all sides for corrections and instructions to the press. 

5. The name or names of authors or author of the papers 
submitted for publication must be followed by some appropriate 
indication of address, such as official designation, institution, 
place, name etc. 

6. Indiscriminate underlining of headings and use of 
fullstops and other punctuation marks should be avoided, 

7 . Literature should be cited in the text by giving the 
name (s) of the author (s) and year of publication in brackets, 
or where the name (s) occur in the text, by giving the year only. 
It should be listed at the end of the paper in the alphabetical 
order of the authors* names, followed by the year, name of the 
Journal (underlined and abbreviated according to the latest 
edition of the World List of Scientific Periodicals”), volume 
number (doubly underlined), part of the volume, if necessary, 
in brackets and page reference. Example.* Hardy, J. E, {i939j, 
BulL ent. Res.^ 3o(2): 237 - 246 . An exception may be made in 
the case of * Short Notes wherein references may be given in 
foot-notes or in the text but these must be in the style described 
above. Wherc^ a paper submitted for publication is one in a 
series, information regarding the other papers of the scries should 
always be given in a foot note on the first page, 

8. If a paper under reference has not been seen in original 
it is safe to state ‘ original not seen Sources of information should 
be specifically acknowledged. 
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Price 

(excluding postage) 
Monograph on die G«r 
Industry in India. 
byS. C. Roy ... Rs. 12.75 

Report on the Survey of 
Sugarcane Research in 
In^a. 

by N. L. Dutt ... Rs. 8,©0 

Final Report of Sugar- 
cane Research, Pade- 
gaon, Bombay (1932- 

by R. D, Rege and J. K. Basu Rs. 12.37 
Scientific Monograph 
(Researches on Techni- 
cal Aspects relating to 
improvement of the 
Industry in Bihar) 
by K. L. Khanna 
and A. S. Chakravarty ... Rs. 10.00 
Coimbatore Canes in Cul- 
I tivation (Second revised 
T Available from : — 

? The Secretary, Indian Central Sugarcane Committee, 
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(excluding postage) 

and enlarged edition) 
by N. h. Dutt and J. T. Rao Rs, 25.00 
Papers presented and 
read at the Second 
Biennial Conference of 
Sugarcane Research and 
Development Workers, 

India, 1954 Rs. 24.00 

Regulations of Sugar- 
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ries in India and other 
countries. 

by Lakshmi Kantfaan ... Rs. 1,50 
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(Quarterly) Annual Rs. 5.00 

Sugarcane Herald Ikshu 
Sandesh (Bilingual 
Monthly) f Per Copy Rs. 0.25 

t Annual Rs. 3.00 



m LIBRARY 
FEB 195a 


EXPORTERS IMPORTERS 


WHOLESALERS 


STOCKISTS 


COMMISSION AGENTS 


MEMORABLY EXECUTED 


ORDERS 


MAXIMUM 


Telegraph address: — MOMESHAH 
or 

AJWAN. 


Phones 38 1 57-58 
With 6 Lines 
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I The Ad-Hoc Expert Sub-Committee of the Indian Central Sugarcane Committee consisting of | 

> Sarvashri Lai Singh, N. L. Dutt and K. L. Khanna, after visiting a number of sugarcane research f 

? stations in operation in the States and looking through voluminous data collected under the sugar- f 

? cane research and development schemes, have prepared the Resume of Sugarcane Research in f 

% India during 1929-54. It contains in the form of notes the recommendations that have emerged | 

I as a result of the research work done under Sugarcane Research Schemes both at the Central and v 

I States Institutes, on different aspects of sugarcane research based on the different aspects of sugar- S 

I cane cultivation. These notes have been arranged accordingly as different chapters e.g., Sugarcane | 

5 Agronomy, Sugarcane Physiology, Soil Studies etc. ^ 

f The resume presents not only an All-India picture but important details of studies carried out ^ 

I in the States are also included. The Resume under the title of ‘Review on Sugarcane Research in ^ 

I India during 1 929-54’ appeared in a serial form in the Indian Journal of Sugarcane Research & Develop- ^ 

I ment and has now been compiled as a single book with graphic and illustrated cover in coloured f 

^ design. The price per copy (exclusive of postage) is Rs. 5/- and is available from the Secretary, ^ 

^ Indian,Centra] Sugarcane Committee, 19-20, Rohtak Road, New Delhi-5. ^ 
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Here’s what we can offer to 
the Cane Grower: 


B I. Malamar (Malatliion) for Mealy Bugs, White Flies and Mites. S 
p 2. Toxaphene/BHC for Lygaeid Bug. . i 

1 3. Endrin for the Cane Leaf hopper or Pyrilla and Top Shoot Borer, p 

g 4. Ryania/BHG and Paramar (Parathion) for Cane borers. 3 

fi 5. Ghlordane, a powerful soil insecticide for Termite and root Borer S 
B control. ' i 

I 6. Hexasan, the new organo mercurial seed-dressing for improving g 
b germination and obtaining increased yields. g 

m 7. 2-4-D and PGP weed-killers for the eradication of both the grassy 3 

P and broad-leaved types of weeds. Gan be used safely for both post 3 
P and pre-emergence spraying. 3 

1 We have a complete answer to all your 1 

B Cane problems in_ : g 


Quality Controlled Products 


For full delails write to 


BHARAT PULVERISING MILLS (PR.) LTD 

Hexamar House, 38-A, Sayani Road, 
Bombay-28 


589, Thiruvottiyur High Road, 
Madras- 19 


RALLIS INDIA LTD., 

Rallis House, 320, Linghi Ghetty Street, 
Madras-1 

Sole Selling Agents for South India 


JARDINE HENDERSON LIMITED, 
4, Clive Row, Calcutta. 

Sole Selling Agents for North-East India 


MR, D. N. TANDON, 

53/71, Western Extension Area, 
Karol Bagh, New Delhi for North India. 

Stockists throughout India. 
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CELDECOR 


BRANCH OUT 


however that, no matter what occupation a man 
how to convert an easily-acquired commodity into so; 
short supply, he will bo eager to branch out. The sui- 
feel, is no exception. For some time GhdjDl.COR havt. b< 
it is foolish to use bagasse as an ineihcicnt luci when it i 
valuable as a raw material for conversion to high grade i 
natural objection to this is found in the saying ^ve quoted 

This IS where CELDECOR steps in ciuickh , boweyer, to 
go about it. Whether you instal only a CELDECOR pi 
and sell the product to a paper mill, or whether you go 
produce the paper as well, CELDECOR will give you 


CELLULOSE DEVELOPMENT 
CORPORATION LTD. 

HATCH END. MIDDLESEX, ENGLAND. 

Telephone: Hatch End 2261 
Telegrams and Cdhles: CELDECOR, Fmner, 


Repmentatives 

G. WILLIAMS & CO. PRIVATE LTD 

Stcelcrete House; 

Siv Binsltaw 'VmhkA Roautit 
BacItIbAy 

BOMBAY---!. TekNo,: 


Cram: Blanwire 




LOW VOLUME 
SPRAYING WITH 

HOLDER- 


BSSBNTIAL FEATURES 


it Is pressure retaining. 

It can be used with all types of spray chemicals. 

It Is manufactured from special composition stain* 
less steel and weighs only 12 lbs. 

The liquid capacity of 2J gallons provides 30 
minutes continuous spray with our Swathe jet 
nozzle. 

The air pressure is permanently retained. Re- 
charging, therefore, consists of pumping liquid 
only, an operation which takes only one minute. 


These ALL PURPOSE sprayers are 
for the larger users. Operated on 
the battery system* a unit consists 
of 6-!2 sprayers and one SALTA 
charge pump. These are used most 
widely on a plantation scale for crops 
such as Sugarcane, Tea and Coffee. 


COMPONENTS FOR 

SPECIAL APPLICATIONS: 

6' bamboo extension lance* 

Boom jet nozzle and special applicat- 
ors for lime washing. 

1 ^ Pressure regulator for discharge at 

^ constant pressure. 


SHAW WALLACE & CO., LTD 


Madras Bombay New Delhi Dibrugarh 





MICO 


THE MYSORE INSECTICIDES 


MICO ENDRIN 


Formulations 

for the control of 

Sugarcane F op-shoot Borer 


Formulations 

for the control of 

Fermites and other Soil pests 

For full particulars, please mite to : 


Post Box INo. 1835, 

31-A, North Beach Road, 
^MADRAS;!. 

Technical Associates: 

GERDAU INDIA CORPORATON, INC 
82, Wall Street, 

NEW YORK-5, N.Y. 









swing'fog’ 

combines 

FOGGING and SPRAYING 

in one machine 


A SWINGFIRE PRODUCT 


The New Model SN,6 


The Ideal Applicator for 


INSECTICIDES, FUNGICIDES, 

WEEDICIDES and GERMICIDES 

FEATURES ... 

(1) Spray Atomiser giving uniform droplet size throughout the range. 

( 2 ) Exact Droplet Size selection for fogging and spraying. 

(3) Five-second start from hand generator or 6 volt battery; 

(4) Considerably increased output. Range from 2i to 6i gallons per hour. 

(5) Ability to deal with practically all liquid formulations. 

(6) Specially treated parts to resist corrosion combined with improved hnish. 

(7) All parts now replaceable, 

(8) Cooler running and improved protection for the operator. 

(9) Weight unchanged, 25 lb. dry ; still the easiest portable machine with the 

greatest output/size ratio. 


JARDINE HENDERSON LTD. 

_4 aiVE ROW ! CAUUTT* 



THE 


LTAN SUGAR WORKS LTD 


(ESTABLISHED 1933) 


Manufacturers of : 


WHITE 


CRYSTAL 


SUGAR 


Head Office: 

296, Bazargate Street, 

Sangli Bank Building, 4th floor, 

0pp. Reserve Bank of India, 

Fort, Bombay. 

Factory : 

SAKHARWADI, 

Dist. NORTH SATARA 
Managing Agents : 

M/s. Mafatlal, Apte & Kantilal (Private) Limited, 

296, Bazargate Street, Sangli Bank Building, 

0pp. Reserve Bank of India, 

Fort, Bombay. 


Tele. : 253339 


Gram. : “ RISINGSUN ” Bombay 



MADRAS 

P. O. Box 375 


DELHI 

P.O.Box 431 


CALCUTTA 

P. O. Box 2549 


NEW INDIA 

DEVELOPMENT CORPN. (Privat( 


ENQUIRIES 


in technical co-operation with 

BUCKAU-WOLF 


WEST GERMANY 

have established modem works at 
PIMPRI (Dist. POONA) 


Jor the manufacture of 


• SUGAR MACHINERY 


SUGAR CENTRIFUGALS 


SUGAR MILLS 


Protos Engineering Co. Private Ltd. 

173, JAMSHEDJI TATA ROAD, 

CHURCHGATE, BOMBAY. 

P. 0. Box 1643 




SMg^vi Suctimea 

PLAN RIGHT NOW YOUR REQUIREMENTS 


/or 

1960-61 Crushing season 




HEBUCTIOH 


OTTtKf 


Head Office : 

CONSTRUCTION HOUSE, 
Ballard Estate, 

'Fort, Bombay— 1 
Tele.J 265471 (5 lines) 

Grams.; ‘‘WAiSAKHAR, BOMBAY.* 


for spares/ Jndividual units* extension or 
complete Sugar ' Factories. . 

WiLCieDNSGM INDUSTRIES LTD. 

(Machinery Manyfacturing Division! 

.. can supply them 

CASH ON OUR EXTENSIVE EXPERIENCE AND . 
HIGH STANDARD OF QUALITY AND DESIGN 
■ MAINTAINED IN COLLABORATION WITH' 

Messrs. SKODA 


1. 

2. 


Contact us for your reriuirements of: 
Cane carriers with variable speed drive. 


4. 

5. 

6. 

7. 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 


' Milling piantj sizes 24^^ X 48'^, 28 ^ X r?6 

andS0"x60'b 

(a) Improved type of Chokcless Pumps and 
■Juice Imbibition Pumps for mill house. 

(b) Rotary or Vibrating Fine Juice 
Strainers. 

Improved Type of Sulphur Burners. 
Continuous Juice Sulphilation. 

■■ High Velocity Vertical Juice Heaters. ' . 
Evaporators. 

, Low, Head Calandria type Vacuum , 
with or without Mechanical Circulators. 

M. J. Spray , Condensers. 

' Steam Jet Air;. Ejectors for Priming Vacuum 

Pans. 

■Rotary Molasses Pumps. ,■ 

'Magma and Massecuite Pumps. 

,■ Magma Mixers. 

; Air and Water Cooled Crystallizers. 

: ; Multi-tra.y Gross Hopper Dryer. 

■ Sugar Graders, Vibrating and Gyrating. 
Continuous Sugar Melters. 

Car Spotters. 

'■ H. S, Centrifugals. 

Water Tube Sectional Header Skoda Type 
Boilers. 


Walchandnagar Industries Ltd. 

(Machinery Manufacturing Division) 


Factory : 

WALCHANDNAGAR 
Dxst. Poona 

Phone : Baramati 35 
Grams.: ‘WALCHANDNAGAR’ 
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STUDIES ON THE RELATIVE EFFICIENCY AND EFFECT OF CERTAIN 
NITROGENOUS FERTILIZERS ON SOIL COMPOSITION, JUICE 
QIJALITY AND YIELD OF SUGARCANE 

By 

Ranbir Singh Kanwar and Hardy al Singh 

(Sugarcane Research Station, Jullundur, Punjab) 

Introduction 

EAVY dressings of nitrogenous fertilizers are required for obtaining high yieWs of sugarcane. A 
/*»:number of nitrogenous fertilizers are available in the market, and there is a considerable variation m 
t2ir composition, aid so their effect on soil composition, juice quality and yield may also vary. With a view 
to studying the relative efficiency of sulphate of ammonia— the most widely used fertilizer, chffian nitrate 
and groundnut cake, studies were undertaken at the Sugarcane Research Station, Julluiffiur. J 

reported soda nitrate to be the best fertilizer. In U.P. experiments conducted at Partap Garh Farms (193 ) 
did not show that any one of sulphate of ammonia, sodium nitrate or potassium nitrate was distinctly superior 
?o the othen Similarly, at Padegaon (Bombay) in 1939 application of ammonium sulphate, sodium nitrate 
Dotassium nitrate and Llcium cyanide did not result in significant differences in cane yield. Gahlot (1954) 
KHt Se ' am condmioL Khan. Miara and ^ (1954) oterved that calciun. nitrate was 
a better fertilizer than Chilian. nitrate and ammonium sulphate. 

Material and Method 

The experiment was run for a period for two years. During the first yea^r (1954-55) the experiment was 
laid out Lcording to the split plot design with the basal dressings as mam plots and fertilizers into doses as 
sub-plots. The details of treatments are as under. 

Do — No basal dressing. 

D,~Lime at 1,100 lbs. per acre. . , i . 

Da— Farmyard Manure to provide 50 per cent of total nitrogen and 50 per cent nitrogen to sub-plots 
in different fertilizers. 

Sub-plots: — Ammonium Sulphate X 100 lbs. nitrogen. 

Chilian Nitrate 200 lbs. nitrogen. 

During the second year (1955-56), however, the experiment was modified and basal dressing of lime was 

eliminated. The layout was randomized block design with the following treatments : 


Form of Nitrogen 
— Groundnut cake 
Ma— Ammonium Sulphate 
M 3 — Chilian Nitrate 

M 4 — Groundnut cake and Farmyard Manure on 50 ; 50 nitrogen basis 
M 5 — Ammonium Sulphate and Farmyard Manure on 50:50 
nitrogen basis 

Me— Chilian Nitrate and Farmyard Manure on 50 : 50 nitrogen basis. 


Doses 


D,— 100 lbs. Nitrogen. 
D 2 — 200 lbs. Nitrogen, 
plus Control. 


Farmvard Manure groundnut cake and Lime were applied at planting time and ammonium sulphate 
.„d do», in J„n. and July. Soil and w». 

analysed. Cane samples were analysed for sucrose and punty co-efficient at monthly intervals, cane yieia 

having been recorded at the harvest time. 

Experimental Results 

In order to see the uptake of various nutrients by the sugarcane plants^ l 3 f ..§aroKLe.s,taken periodically 
were analysed and the results are given in Table 

^ 57 ■ 
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Table I 

Leaf analysis (1954-55) percentage on dry matter 
—r ' July ~ I 


At liarvost (May, HJaa; 


T No basal dressing plus 100 lbs. N 

as A/S ^ ; 

T 2 — No basal dressing plus 100 lbs, N 
as C/N . , 

T n— No basal dressing plus 200 lbs. N 
, ' as A/S' . • V ■ 

T 4 — No basal dressing plus 200 lbs. N 
;■ . , ^ as:c/N : , . . 

T 3 — Control. . .. ' ■ . . 

T 6 — Basal dressing of 1100 lbs. lime 
P. A. plus 100 lbs. N as A/S . . 

T 7 ”-Basal dressing of 1100 lbs. Lime 
P.A. plus 100 lbs. N as G/N^ . . 

T 8 — Basal dressing of 1100 lbs. Lime 
P.A. plus 200 lbs. N as A/S . . 

T Q—Basal dressing of 1100 lbs. Lime 
P.A. plus 200 lbs. N as C/N . . 
Tio — Basal dressing of 1 100 lbs. Lime 
P. A. plus no nitrogen 
Tii — Basal dressing of F.Y.M. to supply 
50 lbs. N plus 50 lbs. N as A/S 
Tia— Basal dressing of F.Y.M. to supply 
50 lbs. N plus 50 lbs. N as C/N 
TiG-^-Basal dressing of F.Y.M. to supply 
100 lbs. N plus 100 lbs. N as A/S 
T 14 , — Basal dressing of F.Y.M. to supply 
100 lbs. N plus 100 lbs. N as C/N 
Ti 5 ^ — No basal dressing and no nitrogen 


N 

Ash 

P .05 

Ga. 

K 2 O 

N Ash 

IFO:, 

Ga. 

KA3 

1‘68 

' ■; 1 

8*09 1 

0*50 

0*63 

1 

1*71 

0*72 

j 

I 12*50 

0*26 

0*58 

i* 0 l 

1-69 

7*55 1 

0-49 

0*63 

1*61 

0*83, 

: 11*70 ' 

0 * 2 'l 

0-5H 

0*85 

L72. ; 

7*57' 

0*49 5 

0*64 

1 *68 

0*75 

i 12*43 ■■ 

0*22 

it *55 

0 ‘B 8 

1*95 

6*28 

0*50 

0*65 

1*42 ■ 

■ 0*85 

9*70 

f)'25 

0*50 

1*20 

1 -46 

8*30 

0*49 

0*58 

1*74 

0*67 

! !:F58 

0*23 

0 -fi 2 

1-15 

1 *46 

7*52 

0*47 

0*71 

1*63 

0*71 

! 12*02 

; , tl*24 

OOiO 

0*78 

1*61 

7*45 

0*39 

0*71 

1*76 

0*80 

^ 11*05' 

^ ',0*25 

> 0-56 

0*86 

■ !*54 

1 7*25 

1 0*47 ■ 

0*69 

j 1*64 

0*85 

i 12*67 

; 0*26 

0 * 6 i 

^ 0*81 

1*72 

1 6*08 

1 0*46 

1 0*72 

1*83 

; 0*80 

^ 10*60 

i 0 * 2 !) 


■ i*II 

M 8 

i 8*32 

1 0*47 

0*67 

; 1*85 

: 0*64 

lO-Ol 

0-25 

■■ 0*57 . 

: !*08 

1 *40 

6*84 

0*47 

0*62 

1 

1 * 56 

1 0*67 

1 1 ' 16 

; 0*25 

0*52 

i'05 

1*47 

7*63 

0*48 

0*63 

j 1*99, 

j 0*72 

1 12*38 

: (1*27 

: 0-56 

1 *08 

1*58 

8*25 

0*47 

0*67 

: 1-B3 

, 0*86 

1 9*82 

0*30 

0*47 

i-16 

I'- 1*68 , 

j 8*23 

F- .. ■' 

0*49 

0*65 ■ 

i 

i 1*58, 

0 * 8 ! 

I 11*00 

0*30 

{|‘57 

0*81 


1955-56 





July 


1 


October 




January 




N 

Ash 

PsOs 

Ca j 

K 20 1 

N 1 

Ash 

P .05 

Ca 

KgO 

N 

Ash ■ 

P .05 

Ga 

K/:> 

T I— 100 lbs. N. as 
G.N.'C."^ ■ 

1-69 I 

8-44 

0*61 

1 

0-44 ! 


1 33 

8*07 

0*.54 

0*32 

1 *58 ■ 

1-27 

11*52 

0*49 

0-31 

1*33 

T 2—200 lbs. N. as 
G.N.C. 

1-76 

8*54 

0-63 

0*46 

1*60 

1*51 

9-10 

0*58 

0*37 

1*57 

1*35 

11*45 

0*53 

0*32 

1*32 

T 3—100 lbs. N. as 
A/S 

1*69 

9*01 

0*60 

0*46 

1*60 

1*39 

8*86 

0*50 

0*34 

1 *49 

1*29 

n-32 

0*49 

0*32 

1*29 

T 4— 260 lbs. N. as 
A/S 

1*84 

8*88 

0-60 

0*44 

1*56 

1*51 

8*21 

0*53 

0*38 

1 *50 

1-32 

11*66 

0*50 

0*33 

1*17 

T 5—100 lbs. N. as 
G/N 

1 -95 

8-38 

0*60 

0*44 

1-52 

1*31 

9*55 

0*51 

0*32 

1 *48 

1*23 

10*27 

0*47 

0-28 

1*47 

T 6--200 lbs. N. as 
G/N 

1*97 

8*69 

0*60 

0*45 

1*50 

1*48 

11-16 

0*54 

0*34 

1*40 

1*35 

11*31 

0*53 

0*35 

! ‘23 

T ,—100 lbs. N. 50% 
F.Y.M. and 

50% as G.N.C. 

1*53 ^ 

9*12 

j 0*60 

0*43 

1*61 

1*37 

; 

9-63 

0*54 

0*35 

1*50 

. 1*27 

,11-43 

' 0*49 

0*30 

. i*3r> 

T 8—200 lbs. N. 50% 
F.Y.M. and 

50% as G.N.C. 

1*60 

. 

8*51 

\ " 

0*61 

0*45 

i 

; 1*60 

1*33 

; 9-24 

0*56 

1 

1 0*37 

, 1*46 

i. 

' 1*31 

11*39 

:: 

' 0*50 

0*32 

' 1*32 

T Q— 100 lbs. N. 50% 
F.Y.M. and 

50 % as A/S 

1*72 

8*68 

, 

1 

0*61 

0*44 

1 . 

' 1*50 

1*41 

CO 

0*51 

0*34 

: 1*52 

1 

}" ' " 

i 1*27 

11*52 

0*51 

0*32 

1*26 

Tio*“ 200 lbs. N. 50% 
F.Y.M. and 

50% as A/S 

1*76 

1 8*99 

i 0*60 

1 

■ 0*45 

1 . 

1*72 

1 1*56 

9*77 

0*53 

0*34 

1*52 

i 

i 

1 1*35 

1 i *69 

0*50 

0*32 

; |.S4 

Tji— 100 lbs. N. 50% 
F.Y.M. and 

50% as C/N 

1*65 

i 8*40 

: 0*60 

i 

' 0*43 

1*56 

! 

i 1*43' 

9*57 

0*52 

0*35 

1*42 

^ 1*29 

10*94 

' 0*48 

' 0*32 

i I *38 

Ti 2“*"200 lbs. N. 50% 
F.Y.M. and 
50% as G/N 

1*79 

1 

i- 

i 8*12 

; 0*55 

0*44 

1*59 

1*43 

9*86 

0*53 

0*37 

1*40 

f 1*47 

.11*06 

i 0*51 

0*33 

i 

i 

i 1*30 

T 13 — Control..’ 

1*27 

1 8*00 

; 0*54 

0*40 

1 1*68 

1*30 

9*20 

J 0 * 50 

0*32 

1 1*52 

Ll:Il 

d0;97^ 

1 0*47 

i 0*30 _ 

1 1*52 


F.Y.M. represents Farm Yard Manure 
A.S. „ Ammonium Sulphate 


; G.N.C-represents Groundnut Cake 
G.N,^".." „ Chilian Nitrate 
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STUDIES OF CERTAIN NITROGENOUS FERTILIZERS 


January-March, 1960] 


The uptake of nitrogen by the sugarcane plant in general was higher under nitrogen application. Ihe 
absorption of this nutrient was greater in the case of Chilian nitrate as compared to ammonium sulphate and 
groundnut cake, showing thereby ready availability of nitrogen from Chilian nitrate. The leaf tissue conti- 
nued to maintain a higher protein status till the harvest of the crop during 1954-55 but the same was not true 
in 1955-56 when Chilian nitrate showed comparatively better performance than amrnomum s^phate and 
groundnut cake only in the early stages; the differences at later stages being almost negligible. The absorp- 
tion of nitrogen from 200 lbs. nitrogen dose was found to be more than 100 lbs. nitrogen level. Wh^ere nitrogen 
was supplied half through farmyard manure, the nitrogen absorption was_ also less than where full dose was 
applied as inorganic fertilizer. Basal dressing of Lime showed a depressing effect on the nitrogen uptake. 
Groundnut cake, the organic nitrogenous manure was found to be as efficient a source of nitrogen as the two 
inorganics. . , , , • j 

With nitrogen manuring, the uptake of phosphorus and calcium was considerably increased thus 
showing that the requirements of sugarcane for these constituents increase in proportion to nitrogen apphca- 
tion due to better growth of the plant. The lime content of leaf tissue was also higher where soil was supplied 
whh lime! Lime was also found to decrease the potassium and phosphorus absorption No consistent 
differences in the absorption of potassium were noted either with ammonical or nitrate tertilizers. 

It was noted that the rate of increase in the absorption of nutrients was more whereTull dose of nitrogen 
was applied through manures alone as compared to that in combination with Farmyard Manure an(i fertiliK 
on 50-50 nitrogen basis. Chilian nitrate improved the absorption of nitrogen, plmsphorus and calcium 
Sire thL ammonium sulphate and groundnut cake particularly during 1954-55 Due to greater protein 
svnthesis under nitrogen application, the ash content of the leaf tissue was considerably depressed. Corn 
pSred against one anfther, ammonium sulphate both at 100 and 200 lbs. nitrogen level recorded higher ash 
content than the same doses of Chilian nitrate. 


Soil Analysis 

Soil samples taken periodically were analysed for various constituents, 
in Table 11. 

Table II 
Soil analysis 


The results are presented 


1954-55 



Percentage on air dry soil 

' _ 1 - 



* Before sowing Sugarcane 


July 

At harvest May, 1955 

Treatments 

N. 

Ex. Ga 
m.c./lOO 
gms. soil 

Ph. 

N. 

Ex. Ca 
m,c ./100 
gms. soil 1 

Ph. 

N. 

Ex. Ca 
m.c./lOO 
gms. soil 

Ph. 

T j , .. ^ 

0-046 

8-6 

7-4 

0-053 

8-3 1 

7-4 

0-046 

8-2 

7-4 

T 3 ** 

0-046 

8-6 

7-4 

0-053 

8-8 j 

7-4 

0-041 

8-7 

7-4 

Tg .. 

0-046 

00 

7*4 

0-048 

8-9 

7-3 

0-044 

8-0 

7-2 

T 4 

0-046 

8-6 

7-4 

0-048 

8-8 i 

7-5 

0-039 

8-0 

7-3 

T 5 . . ■ . . 

0-046 

8-6 

7*4 

0-055 

8-6 

7-4 

0-035 

8-1 

7-3 

Te , .. . 

0-046 

8-6 

7-4 

0-046 

8-3 

7-5 

0-046 

8-0 

7*5 

T 7 , .. . 

0-046 

8-6 

7-4 

0-048 

8-1 

7-5 

0-043 

8-0 

7-4 


0-046 

8-6 

7-4 

0-048 

8-8 

7-3 

0-043 

7-6 

7-4 

t;9:' " 

0-046 

8-6 

7-4 

0-046 

8-8 

7-5 

0*042 

i 8-1 

7-4 

'tio' : •• 

0-046 

8-6 

7-4 

0-041 

8-5 

7-5 

0-039 

! 8-0 

1 

7-4 

, T„ ' .. 

0-046 

8-6 

7.4 

0-050 

8-3 

7-4 

0-041 

8-0 

7-3 

Tja 

0-046 

8-6 

7-4 

0-053 

8-9 

7-4 

1 0-042 

8-0 

7-4 


0-046 

8-6 

7-4 

0-050 

8*8 

7-4 

1 0-046 

8-0 

V7-4:: 

T,4 



0-046 



8-6 

7-4 

0-053 

9-0 

7-3 

0-042 

1 

7-9 

7-3,'v''' 
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mxammsm 

July 

October | 

January 

y. Treatments 


N. 

O.G. 

C/N ratio 

N. 

O.C. 1 

C/N ratio 

N,. 

O.C. 

Cl/N ratio 

T I '■ ' 


0*050 

0*298 

6*0 

0*059 

0-330 

5-6 

1 

0-056 

()-258 

4*6 

'■T'a' - 


0-052 

0*306 

5*9 

0*064 

0*360 

5-6 ; 

.0-050'; 

0-240 

4-B . 

T, s'', ■ " 


0*055 

0*318 

5*8 

0*062 

0*348 

5-6 

. 

0-056 

i 0*252 

4*5 

,T4 .. ... 


0*046 

0*288 

6*3 

0*056 

0-324 

'5*7 ■ 

0*050" 

0-306 

6*1 

T..5 ■ 


0*055 

0-300 

5*5 

0*063 

0*318 

5*0 

0*047 

, 0-282 

6-0 

:.T6. . ... 


0*057 

0-298 

5*2 

0*062 

0*306 

4*9 

,0*048 

: ' 0-282 

IrO 

..T?, ' 


0*057 

0-316 

5*5 

0*062 

0*324 

5*2 

0*048 

I' 0-25B 

.5*4 

:',"T s' ... 


0*062 

0*300 

4*9 

0*060 

0*300 i 

1 5*0 

; 0*053 

0-324 

6-1 



0*057 

0*298 

5*2 

0*059 

0*336 

, 5*6 

i 0*050 

0-300 

6 '* Cl 

•Tio' ; 


0*064 

0*312 

4*9 

0*050 

0*300 

j 6*0/ 

i 0-048' 

':' 0*276 

;5-7'. 



0*052 

0*306 

5*9 

0*066 

0*360 

5*5 

1 0*050 

1 

; Cl -282 

5-6 

’^12 ., 


0*052 

0*324 

6*2 

0*060 

0*324 

5*4 

1 0-050 

0‘3I2 

6'*2 

T,3 .. 


0*053 

0*322 

6*0 

0*060 

0*324 

....L 

,5*4 

j 0*049 

0-3CKI 

fri 


* Analysis of only one composite sample taken from the whole field. 


During 1954-55, none of the treatments showed any appreciable differences as regards exchangeaWe 
ralcium and Ph value in the soil both in July and at harvest. However, at harvest nitrogen contpt oi the 
soil in ammonium sulphate treatment was found to be higher than that in the chihan 
thereby that nitrogen from Chilian nitrate being more readily available, was 

comparatively less residual nitrogen at the time of harvest. Soil analysis during 1955 -j 6 d d not reveal any 
differences in the nitrogen and organic carbon contents of the soil, harmyard Manure and groundnut cake 

slightly improved the organic carbon status of the soil. 


Juice Quality 

Cane samples taken at monthly intervals were analysed for sucrose and purity co-efficient and the figures 
are given in Table III. 

Application of nitrogen generally delayed the maturity of cane irrespective of the form of its applica- 
tion in the early part of the season. Such differences, however, narrowed down with advance in the season. 
Durins: the earlier stages, ammonium sulphate both at 100 and 200 lbs. nitrogen level was found to delay the 
maturity more than Chilian nitrate and groundnut cake. Quicker availability of nitrogerr from chihan nitrate 
and its rapid absorption by the sugarcane crop compared to delayed availability from arnmomum sulphate 
appears to be the cause of difference in juice quality. Liming did not affect the juice quality cither way. 


Cane Yield 

The yield differences in the case of different forms of nitrogen were non-significant during Ixitli the 
years of experiment. Although the absorption of nitrogen under Chilian nitrate was higher, this had no 
beneficial effect on the final yield of cane. In the case of b^al dressings also the yield differences were non- 
significant. With regard to doses of nitrogen, differences between 100 and 200 lbs. nitrogen were non- 
significant but these were in favour of 200 lbs. dose during the year 1955-56. The leaf tissue also contained 
a higher nitrogen content in case of 200 lbs. nitrogen. Nitrogen doses gave significantly higher yield than no 
nitrogen. The absorption of nitrogen was also similar, it being higher under nitrogen application. During 
1955-56, nitrogen in ammonium sulphate gave higher yield than other treatments. Barring combination oi 
farmyard manure with ammonium sulphate which gave the second best cane yield during 1955-56, its 
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January-Marcli, 1960] 


STUDIES OF CERTAIN NITROGENOUS FERTILIZERS 


Table III 
1954-55 


1 

November | 

December 

January 

February 

March ; 

Sue. 

Pty. 

Sue. 

Pty. 

Sue, 

Pty, 

Sue. 

Pty. 

Sue. 

Pty. 

.. 1 

7-0 

53-8 

9-2 

65-0 

10-5 

64-5 

11*6 

70*6 

12*8 

75*4 

I 

7>6 

56-3 

9-9 

66-0 

10*9 

65-6 

12*4 

73*1 

12*4 

76'2 

Ts 

6-4 

54-6 

9*8 

67'7 

9-6 

61-3 

9*8 

62-0 

11*9 

71-8 

T 4 .. 


59-6 

10-5 

69*6 

11-5 

67 '8 

10*2 

66*7 

11*6 

76*7 

Ts 

10*0 

66*6 

12-4 

76-1 

12-2 

70-8 

13*3 

75*3 

14*2 

77*9 

Te ' ■ . . 

7-0 

54-3 

8-6 

61-2 

9-6 

61-6 

11*7 

70*3 

12*4 

76*7 

T, 

7-5 

55-5 

11-8 

72*5 

9-8 

60*5 

11*7 

70*1 

12*8 

75*6 

Ts 

7-3 

53-3 

8-6 

61-6 

9-7 

60-9 

10*0 

62*9 

11*7 

72* 

T 9 

7*4 

55*6 

10-1 

62-0 

9-7 

58-5 

9*5 

61*4 

12*5 

77*3 

T.o .. 

9-3 

63-2 

12*7 

75-5 

8-9 

58-2 

13*1 

74*5 

14*6 

78*8 

T„ 

8-7 

60*0 

11-6 

72*9 

13-3 

75*7 

12*7 

73*6 

13*1 

73*0 

T.a 



11-7 

74-0 

10*5 

69*0 

12*4 

73*1 

14*0 

78*0 

T.3 



9*9 

68-3 

12-4 

73*6 

11*7 

70*8 

13*1 

78*6 

T,4 .. 



n-8 

75-4 

11-8 

73*0 

12*9 

73*4 

12*2 

71*9 

T.5 








•• 




1955-56 


T, 

11*6 

71*6 

12*8 

76*1 

13*6 

83*9 

14*0 

80*8 



T, 

11*5 

71*4 

13*8 

82*4 

14*3 

86*4 

14*4 

84*9 



T3 

10*1 

67-6 

14*3 

81*0 

14*1 

85*8 

14*3 

85*1 



T4 

9*1 

62*5 

11*6 

73*8 

13-8 

84*9 

13-5 

82*5 



T5 

11*6 

73*0 

12*8 

76*1 

13-9 

85*2 

■ 

15*9 

88*5 



Te 

11*3 

71*2 

12*9 

77*4 

13*7 

85*1 

14*2 

82-2 



Ty 

11*0 

72-0 

13*0 

77*3 

13*8 

85*4 

15*3 

89*2 



Ts 

11*5 

72 '6 

13*8 

80*1 

13*7 

88*0 

15-6 

89*2 



T9 

10*1 

! 

1 68*3 

13*0 

CO 

cb 

13*3 

80*8 

13*7 

83*5 



T.o 

10*5 

1 70*8 

12*5 

76*5 

13*0 

83*3 

14*5 

89*4 


'' 

T.. .. 

10*7 

69*3 

14*2 

80*9 

13*8 

1 83*0 

1 

14*3 

84*0 



1 32 , . . 

10*3 

69*8 

12*7 

76*0 

13*7 

1 82-9 

14*3 

83*4 



T .3 .. 

13*6 

I 77*4 

13*9 

i 

80*3 

14*4 

1 86-6 

1 

15*1 

83*8 




eombinatioii with groundnut cake and Chilian nitrate proved less effective in influencing cane yield compared 
to the same doses of nitrogen applied through fertilizers. 

The results in respect of cane yield are at variance to those reported by Rege (1939) from Risalewala 
(Pakistan) where Chilian nitrate was found to be the best fertilizer among the inorganic fertilizers. However, 
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Table IV 

field of stripped cane hi mds. per acre 
1954-55 


Treatments, 

Do 

0 , 

Da 

K'fean 

T,— A.S. 100 lbs. N. .. .. 

838*7 

855-7 

775*5 

823*3 

Ta— C.N. 100 lbs. N. .. 

833*0 

868-2 

. ■ 830*2 

843*11 

:T3-~A.S..200 lbs.N, . ■ .. 

845*2 

868*7 

824*0 

846*0 

T 4 — C.N. 200 lbs. N. . . 

818 '7 

821-7 

804-5 

8 ir.-i) 

T 5 — Control . . 

671-5 

i 642-0 . 

j 

642-.'! 

Mean for basal dressings 

801 *4 

, 811*3 

I 769*5 


Mean for 100 lbs. N. , . 

r, ■ 835*8 

861 *9 

I 802*8 

i 833*5. 

Mean for 200 ibs. N. . . 

831*9 

. , 

1 845*2 

] 814*2 

830 *'5 ■■ 


Conclusion at 5% 

(i) Basal dressins?s— Non signilicani . 

(ii) Forms of Nitrogen — Non significant. 

(iii) Doses of Nitrogen Too"' 200~ ronlrul. 

833*5 830*r> 642*3 32*62 


1955-56 




On 



' ' , ■ 

D. 

0 .^ 

Ml 

-- 



592*3 

j 

672 -a 

M.^ 


. : 

. 

. . 

656*8 

715*8 

Ms 




592*8 

6.52-3 

M 4 


... 


557*3 

601*5 

M, 



609*5 

683*3 

Me 

. , 


557*0 

63tr8 

Control 


! 454-9 



Mean 


I 454*9 

j 594*3 ^ 

1 i , 

i . , i. 

660*3 


Manures 

■ Ms"."" 

M 5 

■'“■Mr 

M 3 


M 4 

(ID. at 5% 


686 ‘3 

646*4'''' 

632*3 

622-8 

586*5 

579-4 

62*52 mds. 

Doses 


W 

Bi 

D„ 






660*4 

594*3 

458-8 



67*6 



Summary 

The results of two manurial trials conducted at the Sugarcane Research Station, Julliindur to com- 
pare the relative efficiency of ammonium sulphate^ Chilian nitrate and groundnut cake with regard to their 
effect on nitrogen uptake, soil composition, juice quality and yield of cane are reported in this paper. 
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experiments conducted at Pratap Garh Farm (1939) in U.F. with ammoniuin salphal<% sodium nitrate 
and potassium nitrate did not show any distinct superiority of one over the other. Similarly experiments 
conducted at Padegaon (Bombay) in 1939 showed that ammonium sulphate, potassium nitrate and calcium 
cyanide were equally good fertilizers. Gahlot (1954) reported that ammonium sulphate, ammonium nitmte 
and sodium nitrate gave equal cane yield wffien compared on equivalent nitrogen basis. Thus the lindiags 
reported in this paper are in conformity with the conclusions arrived at by the alxwe workers. 


January-Marclij i960] studies of certain nitrogenous fertilizers 

(i) ' Applieation. of nitrogen , in general resulted in an increased uptake of this ■ nutrient' irrespective, 

of the form of its application. ■ The .availability of this nutrient as shown by the nitrogen content in the^af 
tissue ' was greater in case of Chilian nitrate .'folb^ ammonium ' sulphate and groundnut cake.' The 

absorption of nitrogen under 200 lbs. nitrogen was higher as compared to that of 100 lbs. 

(ii) In the case of Chilian nitrate application there was comparatively less residual nitrogen in the 

soil at the time of harvest. Farmyard manure and groundnut cake slightly improved the organic carbon 
status of the soil. ' : ' 

Nitrogen in general delayed the maturity of cane. Ammonium sulphate had a greater de- 
pressing effect on the juice quality than Chilian nitrate. 

(iv) The three fertilizers were equally effective as a source of nitrogen as shown by the non-significant 
differences in cane yiled. There were no significant differences in cane yield due to 100 and 200 lbs. 
nitrogen. ' 
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DETERIORATION IN THE QUALITY AND QUANTITY ^ gU^ AND 
KHANDSARI SUGAR AS A RESULT OF STALK BORER INFESTATION 



B.- D. Gupta and J. P. Kulshreshtha 


... (Indian Institute of. Sugarcane. Research, Lucknow, . 

® HE st^lk bomv, Chilotraea auriciUa Ddg.n. is one of the 'most ■ important n^gioria! borers oi Hugarc'ane 
crop in India.' ■ , It i.nfes,ts the grown up canes in Uttar .Pradesh and Biliar (luring the period July- 
December every year. It inflicts heavy losses in yield and sugar. Gupta and Singh \vork<‘(l out the ‘ nnli 
loss’ at Jarwa! Road in Uttar Pradesh in 1950; while Avasthy and Kuishreshliia (1957} have estimated ih<‘ 
' field loss ’ at Lucknow. As two thirds of the total cane produced in th<‘ two States is diverted towards tlie 
manufacture giir a,nd Khandsari sugar, it is worthwhile to determine the losscss in (puintit)' atid dettnionition 
in the quality of the produce that the two important cottage industries suffer as a result of' f)or«‘r atta<'k. Su<ii 
study could be possible only in 1957-58 when sugarcane crop at the instituK' Farm laid an unprecaaleuted 
heavy borer attack. The details regarding the assessment of the losses caus<‘d by tin* h<^a\y infestation of 
stalk borer, C. auruilia in the quality and quantity of the Gur and Khmidsari sugar an‘ gi\'en in this paper. 


Method 

Six cane varieties, namely, Co. K. 41, Co.S..4i6, Co. 313, Co. 453, Co. 527 and Co. fit 7 gnmn under 
identical manurial, irrigational and cultural conditions were studied for the losses In gur and hliamhari sugar. 
The planting of these varieties was done in, 0’40 acre plots during the autumn of 1957 and they wmx 
harvested in January, 1958. The borer incidence was recorded by examining 500 canes drawn out at random 
from all the harvested (millable) canes in each of the six varieties ; while the intensity (flTxaTr damage in the 
infested canes was determined by longitudinally splitting open 100 infested canes and recording the intiiii)er 
of healthy and bored internodes. Three categories of samples viz., healthy, I.>onTland composite wen* made 
to determine the juice quality. The composite sample comprised of healthy and bored canes in the sariK^ 
proportion in which they occurred in the field. Five to ten maunds ofcanc from t!if compositi^ sample was 
taken for the manufacture of gur; while for Khandsari production 100 mds. of* the miliable cane formed the 
sample. These were weighed separately and the quantity of juice extracted and gm and Khmukmi proeJured 
from each sample were recorded. For estimating the amount of losses in terms of money a recovery ol'ten 
per cent in Gut and five per cent of Khandsari were taken as the standard. 

Borer Infestation and Reduction in Tield*~Tht reduction in per acre yield in ihi* different varieties was 
worked out by weighing all the millable canes of each variety and comparing the data with average yicid 
(per acre) recorded during the previous three years. The data along with the incidence and intensity of Ijorer 
infestation are presented in Table I. 


Table I 

Decrease in yield as a result of borer attack during 1957-58 


V^-Iety 

■■'I 

Borer'' , .."j 

incidence 

■' % ■ . 1 

1 

Internodcs 

bored 

. ■ -O/- 

, ■ 

Yield per acre in Mds, 

Decrease 
in yield 
per acre 

'' 

.Dc'crease 

per acre 

, (:»/'■ 

■ ' /o. 

Loss per 
acre in terms 
of montn 

During 

1957-58 

' Average of 
preceding 3 
years . 

Co. 313 .. . . .. 

99-8 ! 

35-79 

372*2 

497-71 

125*51 Mds. 

25 -i 

164-42 

Co. 453 

89-2 

23-45 

589*8 

712-76 

122-96 

I7*i 

16! -08 

Co. 527 

94-8 i 

■ ' ! 

23*96 

581-79 

766-97 

185-18 ,, 

24*1 

242 - .50 

Go. 617 

96*2 

27-30 

608-62 

734*92 

120-30 „ 

17*1 

1 165-15 

Go. S. 416 

85-2 

21-93 

446-36 

1 450*00 

; 3 -64 „ 

0*« 

1 4-77 

Co. K. 41 

98*2 

33-22 

484-92 

; 761 * 12 

276-20 „ 

36*2 

361-82 

Average . . 

139-96 „ 

20-0 

I 183- 35 


64 


Janiiary-March, 1960] , deterioration in quality of gur and khandsari , 

A comparison, of the produce obtained .during 1957-58, (borer year) with the average yield recorded, 
during the preceding three years reveals an average loss of 140 mds. per acre amounting to 20 per cent 
reduction' in yieW, per acre. The losses were heavy in all the varieties except Go.S. 416 which inspite of 85 
per cent borer infestation did not deteriorate to any appreciable extent. 

Deterioration in Juice Quality 

The effect of borer incidence on the quality of the juice was assessed by analysing the samples for brix^ 
poL and purity. The data are presented in Table II. 


Table II 

Effect of borer Incidence on juice quality 




Juice quality on lO-l- 

-58 



Brix 

Sucrose % 

Purity coefficient 


Healthy 

16-11 

13-27 

82-37 

Co. 527 

Bored 

13-62 

10-59 

77-77 


Composite 

13-09 

9-90 

76-10 


Healthy 

18-77 

15-96 

85-02 

Go, 453 

Bored 

16-96 

13-91 

81-61 


Composite 





Healthy 

16-92 

14-09 

83-27 

Go. 617 

Bored 

14-06 

10-30 

73-24 


Composite 

i 14-06 

11-61 

82-63 


Healthy 

20-52 

18-48 

90-05 

Co. S. 416 

Bored 

19*2 

17-32 

90-20 


Composite 

19-69 

17-68 

89-58 


Healthy 

15-71 

12-46 

79*31 

Co. K. 41 

Bored 

12-86 

9*22 

71-69 


Composite 

12-51 

8-55 

68-34 



Go. 313 recorded almost 100 per cent infestation, it could not be, therefore, possible to prepare an 
unattacked sample to properly assess the deterioration in juice quality. However, all the varieties recorded 
considerable decrease in sucrose and purity co-efficient in juice as a result of high borer attack. This deteriora- 
tion was remarkably low in Go.S. 416. 


Recovery of Gur and Khandsari 


The juice from the composite samples was boiled and converted into Gur and Khandsari. The reduc- 
tion in production from the normal is shown in Table III. 

Table III 


Decrease in Gur and Khandsari in relation to Borer attack 


Variety 

Borer 

incidence 

Per cent 
internodes 
bored 

Recovery 
of gitr 
(%) 

Recovery 
of 1st 
Sugar (%) 

Recovery 
of Ilnd 
Sugar (% 

Recovery 
of Illrd 
sugar (%) 

Go. 313 .. .. 

99-8 

35-79 

8-35 

3-22 

0-88 

0-29 

Go. 453 .. 

89-2 

23-45 

6-43 

2-83 . 

0-77 

0-28 

Co. 527 ..y , .. 

94-8 

23-06 

7-77 

2-78 

0-76 

0-25 

Go.6i7""'.'.''''.'V" ■ . .. 

96-0 

27-30 

8*77 

2-78 

0-76 

0-25 

Go.S. 416 . .. 

85-2 

21-93 

9*17 

4-95 

1-35 

0-45 

;go..,k, 41", 1,... ■ ... 

98-2 

33-22 

4-02 

1-74 

0-47 ! 

0-17 

Average .. , . 

93-8 

27*60 

1 7-41 

3-05 

0-83 

0-28 

Normal recovery 



10-00 

3-67 

1-00 

‘ 0*33 
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As a result of heavy borer attack there has been considerable reduction in the production ol ««r and 
the different grades of Khandsari when compared with the normal recovery. The varuuy ( -o.S. 416 sutfcred 

the least in Gar and irteifftin production inspite of heavy borer infestation. 

Loss IN Gur Per Acre 

On the basis of the actual yield per acre the reduction in production ol gur from the different varieties 
is shown in Table IV. 

Table IV 


The decrease in gur recovery and monetary loss per acre 


Variety 

Yield per acre 
in Mds. 

Quantity oi gur 
product per 
acre Mds. 

Quantity of gur that would 
have been produced had 
the cane been heallhy 

Loss in c|uan- j 
tity gur per 
acre 

Cost (q^ 

Rs. 13/- per 
Md. 

Co. 313 .. .. 

497‘71 

41-56 

49*77, ' , ; 

,8*21 

106*73 

Co. 453 .. .. 

589-80 

37-92 ' 

58*9 

■ 20*98 ,, 

272*74 

Co. 527 

766*97 1 

59-59 

76-69 

,17*10 ' 

■ 222*1)3, 

Co. 617 .. .. . . i 

' 734*92 i 

64-45 ! 

73-49 j 

1 ■ ■ ' ' 1 

9 •04 

, 117*52 ., 

Co. -f S. 416 . . .. .. 

446*36 

40-93 

, , '■ '44*63 ' j 

" 3*70 j 

46*0!' 

Co. K.41 .. .. .. 

484*92 

1 19-49 

'} ■ . ' 48*49 ' ' 

1 29*00 ■ 

^ , 377 ‘CKl 

Average 

586*78 

1 43-99 

i' 

58*66 

I 14*67 

i 

I l!KL69 

1 

1 ■■ ■ '' « 


As is evident from Table IV the deterioration in the quality of juice has been fully borne out liy the 
quantity of gur produced under each variety. A comparison with the calculated recovery of gur, had all 
the canes been healthy, shows a loss of about 15 mds. in the production of ^«r per acre. Co.S. 416, on 
account of its tolerant nature has recorded the least loss as compared to other varieties. Besides, the quality 
of gur was poor both in texture and colour and fetched a price of Rs. 10/- per maund only when good quality 
j'ar was fetching Rs. 13/- per maund in the market. 

Loss IN Khandsari sugar 


The decrease in the 
Table V. 


production of Khandsari sugar from the different varieties has been shown in 
Table V . 


Reduction in the recovery of ’Khdcadsa.ri sugar in relation to monetary loss per acre 



Quantity of sugar 
produced per acre 
(Mds.) 

Quantity of sugar 
that would have 
been produced 
per acre (Mds.) 

Total loss 

Sugar in Mds. 
(per acre) 

Money 

Rs. nl\ 

Go. 313 ^ 

21*85 

24*89 

.. 3*04' ; 

, " ; 86*80 

Co. 453, 

22*64 

29-49 

: 6* 8,5 ■■ 

; 195*90 ' 

Co. 527 

29*07 

38*35 

..■■..0'*28 ■ , 

264*94 

Co. 617 

27*84 

36*74 

a-90 

223*96 

Co.S. 416 

30*12 

30*12 

i . Nil 

i Nil 

Go.K.4i .. 

1!*54 

24*25 

12-71 

. 362*22 ' / 

Average 

23*84 

30*64 

6-80 

■188*97 
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DETERIORATION IN QUALITY OF GUR AND KHANDSARI 


As is evident from Table V Go.S. 416 did not record any decrease in sugar recovery as a result of borer 
attack. The tolerance of this hybrid to borer damage was thus confirmed beyond doubt. Go.K. 4f recorded 
mgyiTmim loss by showing a reduction of 9-36, 2'57 and 0‘78 mds. (per acre) ml, II and III sugars, 
resoectively. However, the average loss for all the six varieties was 4-84, 1-35 and 0-43 maunds per acre, m 
I, II and III sugar, respectively, costing Rs. 188-97 nP. (Rs. 145-20 for I, Rs. 35-18 nP. for II, and Rs. 8-70 nP. 
for III sugar). 


Gonclusions 

The broad conclusions derived from this study are as follows ; — 

1. The loss in yield of sugarcane per acre, at very high borer infestation, amounts to about 140 mds. 

on an average. ... 

2. The deterioration in juice quality manifests itself by a decrease in the sucrose contents in juice 
by 5 to 25 per cent and also through reduction in the quantity and quality of Jaggery and Anandfon produced. 

3. The quality of gur greatly deteriorates and the production gets reduced by about 2-6 per cent, on 
an average. 

4. The decrease in the output of Khandsari sugars works out to about 1-0 per cent. 

5. All the sugarcane varieties showed losses in gur and Khandsari sugar though Go.S. 416, being 
tolerant to borer attack recorded the least damage. 

6 A cultivator, thus, suffered a field loss of about Rs. 183-35 nP. in the output of sugarcane ^r acre, 
besides an additional loss of Rs. 190-69 nP. per acre if he ventured to prepare gur or of Rs. 188-97 nP. in the 
manufacture of Khandsari sugar. 

It is needless to point out that the above losses are only a conservative estimate since in the absence 
of Go.S. 416 the averages would have been considerably high. 


Summary 

Losses in the yield of sugarcane per acre as well as in the production of gur (Jaggery) and 
sugars as a result of stalk borer, C. auricilia attack have been worked out by the authors at the_ Indian 
Institute of Sugarcane Research, Lucknow during 1957-58 crop season. The borer infestation being very 
high (85-100 per cent) in almost all the varieties grown at the farm the losses ^ 

fireSSt Lfimum deterioration that the sugarcane hybrids can undergo. The field loss as deno ed by the 
decrease in the yield of sugarcane averaged to 139-96 mds. per acre resulting m a net loss of about Rs. 183 35 nF. 
S S^wEL cost If cane is calculated at Rs. 1-31 per md. Average decrease m the production of 
and Khandsari sugar worked out to about 25-8 per cent and 20-0-22-7 per cent res^ Th s 
amounted to a reduction in total production by 14-67 mds. m gur and 4-84, 1 ^ and 0 43 mds. n 1, 
II and III (Khandsari) sugars, respectively. At this rate the losses in terms of money worked^ out to 
Rs. “83-35 nP. per acre folsugarcane, Rs. 190-69 nP. (or gur and Rs. 188-97 nP. per acre in Khandsari sugars. 
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RUST ON SUGARCANE IN ANDHRA PRADESH 

By 

■ . P. Prakasam and N. V. Mohan Rao 

{Sugarcane Research Station^ Anakapalle^ Andhra hadish} 

Introduction 

MONO the varieties tested in cultivators’ holdings about a little over ,erv ‘ '"li was first 

was found to be a rich cane giving fairly high yield ol canc and very f Howcw r 

noted to be highly susceptible to smut and hence was not recommended lor g< nt ral ( iillnation Hou<\< i, 
it stuck on to cerLin localized pockets near about Anakapalle and two or lliree villages in the I iihapuiaiu 
sC Here, cr^ of .hi. variety i„ all ..age. of gro.vl 1, weo- l„„.„l to have I.e™ a p eri 

by rust when the senior author visited the same recently. In crops which w( re twt. months old ‘‘h i 

leaves, except the heart leaf, became rusty. In older crops, however, th<; i'l'.va ri Lb e -isSe i 

said that Co. 475 could be identified with the presence ol rust on Us leaves m view o iln inw i labk asso< 
tion of the disease with this variety. Information collected in the course ol < x.inunation ol in< i<i< lu lu. t 
on Co. 475 and other varieties at Anakapalle and other areas in Andlira Pradesh is presented in tins jiaper. 

Review of Literature 

Butler (1918) reported the occurrence of Puccinia kue-hnii (Kr.) Butl. on a munber ol wild ^aahamn sjip. 
in India but not on any cultivated sugarcane. He, however, doubted the imimniily <4 Indian bugareane. 

to this fungus. ■ tj i 

Patel et al. (1950) recorded a species of Puccinia on the Sugarcane variety Co. 475 m Bunibay. 1 he 
general characters and description of spore forms of this new species were similar to th<«e reported by 
Butler for P. kuehnii. But the size of teliospores obtained from Co. 47o was much laiger than that i« ported 
by Butler on S. spotiianeum. Whereas the telial stage of P. kuehnii occurred only rarely it was very common 
in this species collected by these authors. This fungus was, therefore, considered a nt*w sjx-eies and named 
as Puccinia saccharic 

Chona and Munjal (1950) reported the occurrence of P. kuehnii on Co. 475 front Boinbay. 

(1954) observed a severe attack of rust (P. kuehnii) on Co. 876 at Aeilikuppam (Madras) m fif 

Sved Vaheeduddin et al. (1955) reported the incidence of rust on eight varieties, viz., C.o. 421, C,.o._4b7, Co.4/o, 
Co. 603, Co. 658, Co. 678, Co. 732, and POJ. 2878 in Hyderabad. I lie tungus was identified as 
P, kuehnii, 

Srinivasan and Chenulu (1956) observed that natural incidence of rust on Sacchamn spnnUmmn was 
heavy In general, only the leaf blades showed the rust but in some variants the leaf sheaths and tlie steins 
also bore the pustules. Only the uredia were encountered and the characters of the uredial stage were found 
to be in agreement with those of P. kuehnii. The rust was noted to affect a large number (127) ol 5'. spmilaneum 
variants in the cooler months. The authors have also noted that the ru.st aflccted mostly the narrow and 
medium leaved variants while the broad leaved ones were, in general, not affected. 

Tandon et al. (1957) reported the occurrence ofP. kuehnii in Uttar Pradesh on Co. 313, Co.S. 510 ami 
S. spontaneum. They observed that heavy infection occurred in autumn planted crop while spring planted 
crop was comparatively free from the disease. Only the uredio spores were met with. 

Sharma ef al. (1957) noted the occurrence of rust in Bihar on some sugarcane varieties viz., Co.S. 416 
and Co S. 510. Size of uredio spores of the rust occurring on Co.S. 5i0 and those of P. kuehnii occurring 
on Erianthus amndinaceus were compared and significant differences in lengths and ])re.Yihs_of teliospores 
of the two rusts were noted. While teliospores were commonly found in the rust on Ck).S. 510 they were 
not found in the rust on E. amndinaceus. The authors deferred identification of the rust on Co.S. 310 till 

further information was obtained by cross-inoculations. 

Occurrence of Sugarcane Rust in Andhra Pradesh 

The incidence of rust on Sugarcane was noted in December 1954 for the first time at the Sugarcane 
Research Station, Anakapalle. In a field where 125 varieties were being grown as a short crop, only two 
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varieties' viz. V Co. 992 and Co. 993 were found affected by rust, while the rest of the varieties, remained free 
from the ' disease. Prompt action was taken to control the disease by uprooting and burning the affected 
plants. The disease occurred again in December 1955 in three varieties viz., Co. 966, Co. 987 and Co. 1019 
out of 103 varieties being grown as short crop in one field. As in the previous year, the affected crop was 
removed and burnt. In the subsequent two years, 1956-57 and 1957-58, however, no incidence of rust was 
noted in the varieties grown on the research station. The disease was, again observed in January 1958 
in a cultivator’s field at Anakapalle. The variety affected was Co. 475 and the crop was about ten months 
old at the time of observation. This variety was grown in about an acre and the whole crop in the field was 
affected by the disease. Co. 419 growing adjacent to Go. 475 was found quite free from the disease. But 
Co. 475 presented a dry and sickly appearance. Hence it appears as though infection might have started 
earlier than January as was noted on the Research Station on previous occasions. 

Disease Characters 

The infection occurred on leaf blades only. Leaf sheaths were almost free from the disease. Both 
uredio and telios pores were produced. In the fresh pustules only the uredio spores were produced and 
teliospores were seen rarely. But in the old pustules, both uredio and teliospores were seen, the latter being in larger 
numbers. The symptoms of the disease and the characters of the sori are in general agreement with 
those described by other workers in respect of P. . - 

The mean values of uredio and teliospores are given below 


Spores 

Range (in P) 

Mean (in P) 

Uredio spores , . 

24*0-43*4x18*2-30*5 

34-5X24-3 

Telio spores . . 

30*0-58*8xl4*9-28*0 

43-1X19-0 


The spore sizes were compared with those recorded for sugarcane rust fungus by other workers as shown 
in the following table:— 


S. 

No. 


Species of the fungus 


Host and locality 


Spore measurements in microns 


Uredio spores 


Teliospores 


Range 


Mean 


Range 


Mean 


i. 


2 . 


3. 


4. 


5. 


6 . 


8 . 

9. 


Pucdnia kuehnii (Kr) Butl. 
(Butler 1918) 

P. sacckari Patel et al. 
(PateU/fl/. 1950) 

P. Kuehnii (Kr) Butl. (Chonal 
and Munjal 1950) 

P. Kuehnii (Kr) Butl. 
(Ghenulu 1954) 

P. Kuehnii (Kr) Butl. (Syed 
Vaheeduddin et al. 1955) 


P. Kuehnii (Kr) Butl. 
(Srinivasan and Ghenulu 
1956) 

P. Kuehnii (Kr) Butl. 
(Tandon et al. 1957) 


Undetermined (Sharma 
et al. 1957) 

Rust reported by the authors| 
of this paper 


Wild Saccharums” 
(India) 

Go. 475 (Bombay) 
Go. 475 (Bombay) 


Go. 876 Nellikup- 
pam (Madras) 

Go. 421, 

Go. 467, Go. 475, 
Go. 603, Go. 658, 
Co. 678, Co. 732, 
POJ. 2878 
(Hyderabad) 

S. Spontaneum 
Variants (Coim- 
batore) 

Co. 313, Go. S. 510 
and S. Spontaneum 


Co. S. 416 and 
Co. S. 510 (Bihar) 

Co. 475 
(Anakapalle) 


29-0-57-5xl8*0-34-5 

32 *2-62 -fix 21 -7-41 -7 

21*0-40*0x20*0-25‘0 
length mostly 27-35 

23-8-54-4xl3-6-37*4 


48 -Ox 27 -O 
43 *3 X 30*8 

27 -ex 19*7 


25-40x10-18 

32*0-85*5xl6'2-37*l 

30*0*57*0X 17*0-22 *0 
Length mostly 38-48 

30 *6-57 •8x17*0-20 *4 


Similar to those reported by Chona al. 1950. 


30*6-57*8 x20*4-37*4 


44*6-26*4x26*4-19*8 I 35*6x23.5 
The sizes of spores on different host 
varieties are almost similar. 


*16*5-42*0x13*5-28*5 
24*0-43*4x 18*2-30*5 


29*7x21*9 

34*5x24*3 


Teliospores not met 
with. 


Not met with. 

Not given. 

30 *8-58 *8x14*9-28*0 


51*0x26*4 


41*2X18*5 


43*1x19*0 


* Spores from Co. S. 510 only. 
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Details furnished in the above table disclosed some variation in the ‘‘f 
bv' difFerent workers However, the size of spores of. the rust hmgns rec.onh d .it Aiiakupalh. is luttiiii tin 

MniewepoS 6.; P tafaii. It is, thmW, considered likely Hal the rosi oceurrmg soKotcaoe 

at Anakapalle P. . kuehnii (Kr.) Butl. 

. Summary- 

' Occurrence of rust on sugarcane in d.ifferent. states oi India has been hriefK it vic.\ud. 

of the disease in Andhra Pradesh on Go. 475 and a few other varieties has lieen 'I'T'.';' V 'u,. ‘ coinmr^ I 
spores of the rust fungus occurring on Co. 475 in Anakapalle have been an h< > ‘ 

with those of the sugarcane rust fungi reported from other hla es m India. 11). ^ ‘ r 

measurement of spores of P. kuehnii (Kr.) Butl. reported l.y other workers, Hovsev i V'* 

the rust fungus recorded at Anakapalle has been found within the ranges reiiort.'d lot / . kmhnu (Ki.; butl. 
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R. M. Patel 

(Sugmcane Development Scheme, Ahmednagar, Bombay State) 

Introduction 

OTHE problem of the pests and diseases of sugarcane in Bombay State is different froni that in Noith 
^India in many respects. Firstly, the cane area in Bombay State is mainly concentrated in the Deccan 

trai which is situated in the tropical belt suited for a very high c^e yield. Secondly, a heavy cane crop is 
raised under deep cultivation of soil, heavy manures and perennial irrigation. Thirdly, the system of Adsali 
nlantinff is followed, under which the cane is planted in July and taken as a 18 months crop, as a result of 
whkh a continuous heavy crop is available for pests and leases throughout the year. And fourthly the 
winter being not severe, many of the pests which normally hibernate in North India during the cold season 

do not do so in the Bombay Deccan. 

A note was published by the author in 1954 in the “ Farmer ” giving an account of the work done 
for the protection of sugarcane crop from pests and diseases in Bombay State. In that note, although the 
information regarding the area affected by various pests and diseases and the area treated against them during 
the previous five years was given, no attempt was made to give an account of the fluctuations in the incidence 
of pests and diseases that occurred as a result of the control measures earned out against them. Attempts 
have therefore been made here to give an account of the position of pests and diseases from their incidence 

point of view, during the last eight years. 

History 

The work of controlling the pests and diseases of sugarcane in Bombay State was started with the 
commencement of the Sugarcane Development Scheme from_ 1st August, 1948. Wagle (1953) and^Raja 
Rao (1953) have published notes discussing the value of certain control measures against Top shoot borer. 
Further Wasle has also discussed the control of Pyrilla, mentioning mainly the role of a parasiuc fungus 
{Mrrhyziul anisoplae) in controlling that pest. The author in 1954 explained the role of this parasitic fungus 

in controlling the Pyrilla pest in the field. 

Major Pests of Sugarcane 

The survey of incidence of pests and diseases carried out in Bombay State annually since 1951-52 
indicate the following pests to be the major ones :— 

To^^hooihoTtx {Scirpophaganivella) 
hottt {Chilotraeainfuscatellus) 

Pyrilla (Pyrilla perpusilla) 

(Hieroglyphus hariiaii YZX. 

Sugarcane mealy bug 

^Thefollowingaretheminorpestsofsugarcane:— 

^u%2,tc^n&mQdXyv^mg%(Aleurolobusbarodensis) 

Termites : 

White grubs 
, Mites ' ■ 

: Field rats 

The survey of incidence of pests and diseases indicate the following diseases to be the major ones : 
Rust toAmi) 

Twisted top 
Grassy growth 

Twisted top and Grassy growth are new diseases. 
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The following may be taken as the minor diseases :-~ 

Wilt disease {Cephalosporium sacchari) 

Brown leaf spot disease (Crrcos/iom 

Mosaic disease 

Technique Adopted FOR Survey 

The estimation of incidence of pests and diseares on sugarcane croj) was '''' 

beats of the Agricultural Assistants in the Deccan Tract, each beat including 1. 000 to 2,000 acu s ol sugar- 
cane. The inadence of pests and diseases was estimated by counting the number o allccted plants or shoots 
out of the total plant or shoot population in six strips, each ten Icet m length, selecletl at random in each patch 
or group of fields of cultivators and in each wadi or circle in fields ol sugar lactones, 1 he esiiniation iiy 
counting the affected plants or shoots was possible in case of such pests and diseases ;is top shotit borer, stem 
borer, smut and red rot. In the case of pests, like grasshopper, pyrilla and mealy bug and ol diseases like 
rust, the intensity of attack was recorded by obtaining an idea of insect population or damage* d<aie to plants 
by eye judgement based on experience gained. 

"Attack of Pests During the Last Eight Years 

Top shoot borer, — Infestation by this pest was not heard of before 1940 in the Bombay Deccan, A€c<ir- 
ding to Raja Rao (1953) it was 'first observed at ■'Boregaon Sugar Factory In 1940. Gradually the pest 
multiplied and by 1950 its infestation reached 20 per cent. On the estate of Belwandi Sugar Hulory the 
infestation reached as much as 40 per cent in one block. Fhc mechanical measures consisting ol the 
collection of egg rnasses.and the destruction of affected plants in the early stages ol I Ik. pine growth were 
applied on a large scale on the estate of Belwandi Sugar Factory in 1950, as n result ol which llie mfesiaiion 
of top shoot borer which was 20*9 per cent in AdsaU emt during July- August 1949 came dciwii to 4*4 pc*r 
cent during July-August in 1951. This work at Belwandi proved the efficacy of tlw! mecliaiiica! meapires m 
controlling the top shoot borer. Consequently the measures were recommemled to other laporics and 
cultivators in the operational area of Sugarcane Development Sclteinc. Now the application ol iIm* 
mechanical control measures against the top shoot borer has become a routine with ihc! cane growers. 

The position of the infestation by top shoot borer, as evinced from the appearance of the liiimel 
(greenish streak) along the midrib on the upper surface of the first and third functional !eay«*R, presence of shot 
holes in the second functional leaf and absence of the tiny innermost leaf in the spindle, in the fields of liolh 
cultivators and factories during the last eight years is shown in Ta]>le I. 

"Table I ; 

hifesiaiion by Top Shoot Bom 


I Area over -which observations were ■ Range of |>tTcrntage infestation in 
'i' made (in aens) ■ • : I flekfeof ■ 


.'■'v" Year,. 

'I 

Cultivators 

■ ?, Factories i 

Cultivators 

Factories 

■;i950-5l 


42,161 ! 

. 1 

■ :4-2l 


195 D52 


44,532 1 

36,998 

3-10 

,1-12'' ■ 

1952-53 .. 


40,168 

35,025 

, 3'4-IC)-2 

2-12-4 

1953-54 .. 

1 

43,500 
’ 1 

37,155 

F7- 7 

0*8- 4*2 

1954-55 .. 


47,275 ! 

39,537 

1 1*4- 5'3 

1-0- 3-7 

1955-56 .. 

.i 1 

50,948 

42,365 

1- 5-2 

0-1- 5*5 

1956-57 .. 

1 

I-. 

52,765 

37,699 

L3- 5‘8 

0*8- 7-8 

1957-58 .. 

. ' ' } 

■■ I 

53,482 

33,259 

1- 3*4 

0*7- 4*2 
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. : It is obvious from the data given in Table I that the mechanical control measures were suGcessfiil in 
maintaining the infestation by top shoot borer at a low level. . 

Stem borer . — -The infestation by stem borer is noticeable outwardly in the very early stages of the cropj 
from the presence of the dead hearts. However, if the canes in the advanced gorwth of the crop are split open, 
it will be noticed that canes get infested by the stem borer throughout the year. The infestation is not 
noticeable in the advanced stages of the crop growth because the larvae of the stem borer are not capable 
of causing dead hearts in canes at those stages. 

control measures that were tried against this pest were (i) destruction of dead hearts and larvae 
inside, (ii) two light earthings and (iii) release of Trichogramma parasite @ 1,00,000 per acre in three instal- 
ments at fortnightly intervals. Of the above methods the third one, namely, the release of Trichogramma 
parasites had become popular with the cane growers as could be seen from the demand on account of the 
cheapness and simplicity of the method, but the same had to be abandoned in the year 1954-55 as per the 
decision taken by Ad-hoc Entomology Sub-Committee appointed by the Indian Central Sugarcane 
Committee, as it was found that the results at Walchandnagar were not significantly effective. From 
1954-55, therefore, the destruction of dead hearts along with the larvae became the main control measure. 

The position of the infestation by stem borer as evinced from the presence of dead hearts during the 
last eight years is shown in Table II. 

Table II 


Infestation by Stem Borer 


Year 

Range of percentage infestation in fields of 

Cultivators 

Factories 

1950-51 

3-16 

*• 

1951-52 .. 

3-10 

1-8 

1952-53 .. .. .. 

4-10 

0-9-11 

1953-54 

3-6-51 

1 -6-5-9 

1954-55 .. .. .. 

1-8-7 

1-1-3-6 

1955-56 .. .. 

0-4-7 

0-5-6 

1956-57 

2-9-3 

0-5-3 -4 

1957-58 .. .. 

1 -4-4-5 

0-5-4-8 


Pyrilla multiplied considerably in 1950-51 even though it has been making its appearance 
in a mild form since 1946. The attack of this pest was severe in 1951-52. During this year cane growers 
were advised to carry out dusting with five per cent or ten per cent B.H.G. which was found to be effective 
in trials. The dusting, however, could not be carried out in the fields of Adsali cane which had lodged. It 
was experienced by cane growers during that year that the egg {Tetrastichus which could 

be noticed in fields throughout the duration of pyrilla attack and a fungus parasite identified as Metarrhymm 
misoplae which appeared only late in monsoon, played a very important role in putting down the pest, which, 
however, could occur at the end of monsoon only. There was serious damage from pyrilla in 1952-53 
and 1953-54. The parasitization by Tetrastichus pyrillae (which is usually noticed to be active throughout 
the period of pyrilla attack) was found to be varying during the monsoon of 1952 at the following rate : — 

33*3 per cent in June. 

78*3 per cent in August. 

19*8 per cent in December. 

During the monsoon of 1953, the attack of the pest was again very severe in Ahmednagar district, 
and though the egg parasite {Tetrastichus pyrillae) -wbs active throughout the monsoon when the attack of 
pyrilla was going on, it alone was not able to put down the pest. However, at the end of the monsoon when 
the fungus parasite appeared in nature, the attack of the pest subsided completely and the presence of the 
fungus was noticeable on dead adults of pyrilla. This phenomenon created impression among cane growers 
that the fungus would now control the pest and that they would not be required to do anything else. It was, 


73 


mmm 




INDIAN JOURNAL OF SUGARCANE RESEARCH AND DEVELOPMENT 


\\,>l IV, 1‘arl 2 


j ■ 1 if It-, n'liiire i \vlH‘n tlu‘ (‘.rop was rracly tor 

however/not realised by them that the fungus (U)54 and IboG) alte.npled to explain 

harvest and after the pest had f appearing in nature, fhe bmgus appears vei y late in 

the difficulties observed in the working ^“SSfmultipU which cannot b<- created in lick s 

nature and it requires specia of the fungus is badly lu-eded. Attempts 

in other months when the pest usuaUyapi^ai been successful so lar. 

ibrytheartificial multiplic^^^ of the tungu ^ ^ to the suearcatie area of Ahniecliiagar district 

• The Bombay Pests and, Diseases Act, ■ pynUa by imerticklal measurrs. 'Hie Acn is still in 

during 1953-54 and subsequent years, the attack of pyrilla ai>pearecl in the k-sser art^ 

force. During the years of 1954-55, 19 j 5 5b a • o appearetl in the ktrgcr area ;ui<! in sew n 

and in mild form only. Again dunng 1957-j 8 the attack ot me p u 

form. . „ . , • , r,.^ insertiritk's was adoiJtecl in some 

During the year 1957-58 the method ol aerial „ j- j ■: 57 () .^.^cs on the estates of CJodawarl 

tor J contLl of pyrilla. Thfe^.hod mod m a„ ™ ‘VSP»“‘ 

Sugar Mills Ltd., and in an area of 1,000 acres on the csu j,, ^rea ol 41 f) acres 

tried during May 1958 m an area of 3,200 “Xhh above places ivdiere the aerial spraying was carn<-cl out, 

on fields of cultivators in Sl™pur area At aU 

the results were extremely successful as the pest was compiM y ^ 

The position of pyrilla during the last eight years is shown m alik. . 

Table III 



Infestation by Pyrilla 



■ 1 
■ i 

Cultivators’ area 

FarU>rif*s’ 

arf'*.a 

Year ../'r 

.1 

Area affected (acres) 

Type of attack 

Area allected (acres) 

1 yi'K* of ill lack 

1950-51,;., 'j 

1,356 

Medium 

■ 9 -192 

Ici sever**' 

1951-52 .. •• 1 

6,106 

Severe 


1952-53 .. •• ■■ 1 

6,716 


■ 4,546. 

Sfvrrr 

\'«'ry Hcn'ciT 

1953-54 .. •• : 

5,370 

■Very severe 

S,,441 

1954-55 .. •• •• 1 

3,209 

: Mild ' 

1,806 

Nrgligildr 

1955-56 .. 

1 2,263 

i >» . ' 

2,119 

Milt! 

1956-57 - 

1,477. , 


2,825 ■ '. 

n 

1957-58 

j 5,469 

1 

j Mild to severe : 

B,86(> 

Mild to severe 



to H,»m.-The Shri— uluW Atoodn.^^^ 

the attack of the pest during the last eight years is shown m Table IV. 

Mealv Bm.-Tht attack by mealy bug is usually severe in Karnatak region only, winch is now a pa i 
of Mysore State It is, however, noticeable in mild form in other areas also, m Boinbay 
growJrs follow the methods of the stripping of dry leaves at the time ol harvest and using nist t- 
Insecticidal measures have not been popular as yet. 

Attack OF Minor Pests 

^ummme medv wins The mealy wing, which is a serious pest in North India, is entirely absent in 

Bombf^rccan ItTs, in South Gujarat in Bombay State. This being a 

area under the Sugarcane Development Scheme no concrete information regarding this pest lu s . . 

collected. 
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PESTS AND DISEASES OF SUGARCANE IN BOMBAY STATE 


Table IV 

Infestation by Grass Hopper 


Year 

Cultivators’ area 

Factorie 

s’ area 

Area affected in acres 

Type of attack 

Area affected in acres 

Type of attack ■ 

1950-51 .. .. 

7.58 

Severe 



1951-52 . . .. ' ' , • 

416 

Mild 

55 

Mild ■ 

1952-53 .. 

208 

' ■ ” V 

72 

■' ” ■■ 

1953-54 .. 

102 

■ >> 

Nil 


1954-55 

747 

JJ 


Mild 

1955-56 .. 

263 

Mild to severe 

95 


1956-57 .. 

371 

Mild 

Nil 


1957-58 

301 


jj 



Termites —Termites are a minor pest in the Deccan tract and are noticeable in the Belgaum ^tea onl)^ 
1 ,' i, * * nf iVfv^inrf* State On the estate of Ugar Sugar Works Ltd., where there was an outbreak 

lK5?,SppS™ five pefcen. B.lj.C. f. the ta.e of 20 lbs. pe, acte infprrowt with 

setts at the time of planting was found to be beneficial. c u u *■ 

White prubs —These are underground insects and are quite common not on^ m sugarcane fields but 
also in £ fiS of otS'f e"ps"„ Jinf.sted area. The of five pet cent B.H.C. powder m so.l at the 

rate of 20 lbs. per acre was found to be effective in keeping down the grubs. 

Mites.— These are sometimes found to be present inside leaf sheaths of cane. No attention, however, 

was T!!^^Tats occasionally cause damage to cane crop. Losses occur in the form of injured canes. 

Ltd. we?e?e^t to the Director ^Zoological Survey of India, Calcutta, who identified them as Rattus Rattus 
refescens Gray, during the year 1956-57. ^ 

Attack of Diseases During the Last Eight Years 

Rust.-Thxs disease was found to be severe on Co 475 grown bv Ss dtSe^Z^ the 

cane which occupies the most of the -e -a - 

Srnment TiStiv^Ltoys^antlL^^^^^^ Ippreciated the necessity 

area, and since then the area under that variety has not gone up. _ 

Whib smut. -\^hm smut was noticed on both Co. 419 and Co. 475, the only varieties that ^ere any 
1 1 ^ "Rrimhav Derran until recently. The control measures consisting of systematic roguing 

S’rXf tre, a„d carvful ,vl.c.io„ of cane material are larthfnlly 

TWs"^!e^ was fi'»' reported from the e, tales of the Belaput Co. Ltd. It wy then 

aSd ama was changed thiUisease is not 1956-57. _ 

„otioeS^oftt^l;Si^rM&i^^^^^^^^ 
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Koperffaon and Malinagar. Regarding symptoms, ratoon sprouts develop in grassy grovytli instead oi cams. 
YeUow-striped leaves are not uncommon among them. The disease is suspected to be oi virus origin and is 
found mainly in ratoons. In severely affected 6elds, as many as 60 to flO per e.-nt of stools slum- grassy 

growth. .It was; observed^ that/ ratooa from, the seed which had not been c. hanged ioi s<\i lai uais 
affected by this disease. 

The only control measures that could be applied were (i) to change seed and di) to uproot and destroy 
affected stools as soon as they were seen. The position of the attack of tins disease is shown in 1 atile \ . 

. TAW.F. V: . ' 


Attad of Grassy Growth 


Year . 

Cultivators’ area 


h’ arf*a 

Area affected in acres ] 

Type of attack 

Area affected in acres ^ 

1‘ypc of attack 

/ 1954-55, .. ■ , 




i . •' •' , 

1955-56 .. 

ii4 

Medium 

I ' 1, 630 ■ 

Mild to, rrirT:iiirm 

1956-57 .. .. •• 

863 

Mild to medium 

202 ■ 

; ^ „ 

1957-58 .. .. .. 

1,217 

n 

457 

! Srvrre 

' ; ■; 


Attack of Minor Diseases of Sugarcane 


was the most serious 'disease, of sugarcane in Bombay Derciui Home years ago. 
Withtheplantingof Co. 419 and Go. 475 as \the only varieties . in B<nnl)ay Deccan, the disease m entirely 
absent for the past several years. 

Wilt disease: --The symptoms of this disease ' are sometimes found in the canes attacked by shoo! borers* 
but are not commonly encountered* 

Brown leaf spot disease : — Go. 419 variety which is resistant to rust is attacked by this disease in Kolhapur 
area. The spots are confined to the leaf blade and not to the leaf sheath. The vigour of the crop does not 
seem to be affected by the appearance of the symptoms of this disease. 

Red sheath disease :—Tht att&k of this disease is noticeable in Lakhamapur area of Xasik district The 
affected sheaths show a distinct bright red discolouration from outside and a mucilaginous or gummy subs- 
tance from inside. 

Mosaic disease: — Mild symptoms of this disease are noticeable on Co. 419 variety on the estates of 
Changdeo Sugar Factory and Maharashtra Sugar Factory in Ahmednagar district. The symptoms 
appearing are so mild that the cane yield or recovery of sugar does not seem to have been any sulistantially 
affected thereby, so far. 

Summary 





The top shoot borer which was practically absent before 1940 in Bond lay State was multiplying fast 
but could be kept under check by the rigid application of the mechanical control measures in the fields of 
both cultivators and factories. Its infestation which had risen upto 21 per cent and even 40 per cent at some 
places before 1950 came to be as low as below five per cent in 1954-55. Its low level since then has been 
maintained. 

The work of controlling stem borer by the use of Trichogramma parasite was discontinued in 1954-55 
at the instance of the Indian Gentrai Sugarcane Committee as the results at Walchandnagar were not found 
to be significantly effective. The mechanical control measures in the early growth of cane have become 
successful in keeping the stem borer at a low level. 

The attack of pyrilla remained serious for three years from 1951-52 to 1953-54. The egg parasite,, 
Testrastichus pyrillae and the fungus parasite, Metarrhizium anisaplae helped in putting down the pest every 
year, but they could do so at the end of monsoon season i.e. after the pest had done its damage since the 
latter i.e, fungus parasite appeared in nature very late. Unfortunately the fungus required special conditions 
to multiply, which could not be created in fields in other months when the multiplication of the fungus 
was required for the control of the pest. Its artificial multiplication in fields could not be successful so iar. 


January-March, 1960] pests and, diseases of sugarcane in Bombay state 

The Bombay Pests and Diseases , Act, 1947 was applied to ■ Ahmednagar district against Pyrilia in 1953-54 
and is Still under force. The pyrilia pest which was very ■ serious upto 1953-54 , appeared in mild form only 
in three years that followed. The infestation however became again serious in 1957-58. Aerial spraying was 
carried out for the control of pyrilia in an area of about 5,970 acres and the results were found very satisfactory. 

Grass hopper attack was confined to Shrirampur taluka only in Ahmednagar district and is under 
check as a result of the application of five per cent B.H.G. 

Among diseases, Rust and Whip Smut were the most common. Rust was found to be specific to Go, 475 
variety which is being almost completely discarded. Smut which was serious a few years ago has been 
kept under check by the adoption of suitable control measures in time. Two new diseases, namely, Twisted 
Top and Grassy Growth have appeared and both of them are suspected to be of virus origin. Grassy 
Growth appears to be a more serious disease than the other and is confined to ratoons only. 
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MONSOON PLANTING TO QUALITY 

By 

v; S. Yadava 

{Samastipur Central Sugar Ca. Lid., Sammtipm, Mm)) 


PREFAfiK 


rTTHE North Indian acre-vield in sugarcane has continued to pull down ilie Indian average with the result 

s- 


InX^rdiizaS haS^^^^^^ in a failure of monsoon planting, alihougli autunm planting is being iuereusmgly 

"Xa Sw " .S“„lLs a real in U,c N„nl,. i„ sau,«, "f;";'-;- 

e^^qential Dre-requisite but where these can he obtained, tlie systein oi inonsnon^ planting < an gn aiK 

oroductiem per-unit of land. The system, therefore, requires large scale experimentation :uid demons i. it ion 
reSleXvatSg commune 'the north benefiting from it and through increased produ.non reiuoM.ig 
the stigma of low acre-yield in the north.— K. L. Khanita. 

The average sugarcane yield in India varies greatly from ime part of the country to .[f ro-’r 

between 40 tons in the peninsular south to about 15 tons in northern India, and even iowei in l.asti n L bar 
Pradesh. This is due to different climatic and soil conditions to a certain extent but other actors like luni iii 
planting methods of cultivation, irrigation and manuring also play an imi>ortanl part, the hist si.tson 1 ii 
?ane sK in Bombay extends from middle of June to middle of Septemlier a.ui eane is left to grow ... the 
held for about 18 months. This crop is called ‘ Adsali ’ and it iiorinally yields about (>() Ions per aeie. 



The main sugarcane sowing period in Uttar Pradesh and Bihar is during fehruary anil March . Janu.u y 
sowing has shown" better results' and still better results have been obiaiacd from Ocloiicr planted t amr. ' 
will not be wrong to sav: “ Longer the cane stands in the field, the 1 letter is the yield , vvhich is the la ■ 
with sugarcane in South India. There are no difficulties with Adsali sowing m South India due to iigh 
showers during monsoons. In Uttar Pradesh and Bihar it appears diflicull to grow earn* during this m asou 
on account of heavy rainfall. Experiments conducted at various places have not given satisiactory results. 
The setts planted direct into the trenches suffer from stagnation and excessive moisUirc, resu ting m 
poor germination. To overcome this drawback and to make monsoon planting suceessiul. a number ol 
ments have been conducted at the Chchri Farm of Ganesh Sugar Mills Ltd., Aiiandiiagar, District (>orakiiput. 
Encouraging results have been obtained by altering the methods of sowing and other (qx-rations accoriimg 
to needs. Direct planting of setts into the trenches according to prevalent methotl dul not give salistactory 
germination due to rotting of buds in excessive moisture caused by heavy rainlall. 1 o overcome this <tilticulty ,_ 
separate seed nursery on raised beds was grown and then seedlings were transplanted mto_ the trenclies ot 
usual size. This not only solved the problem of stagnation but also afforded better germmauoii, growth 
and yield. The following are the benefits of rainy season planted cane:-- - 

Better germination:— Tht cane being unripe during this period, gives better germination due to high 
content of glucose and the buds at this stage have better sprouting ability.^ As the cane ripens later on aiici 
specially in flowering varieties, the eyes begin to bulge out from the top portion winch detracts Iroin ihcir value 
as planting material. The climatic conditions during this period also help in quicker gc'rmmation. 
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' Yw or ous growth best period of growth of sugarcane, in this tract is July to September. It is during ■ 

this period that sugarcane builds up most of the height. Due to the favourable climatic conditionSs^ the cane 
starts growing immediately after germination. Sugarcane planted during the second week of July attains 
a height of over 5 feet by the end of October, whereas, it takes about seven months to grow to this height 
when planted in October. It has further been observed that the advantage gained in respect of height by 
monsoon planted cane over February plantings persists right upto the end. This is because the former gets 
two boom periods of growth instead of one. 

Tillerm<^ •■■—The tillering in transplanted cane is more vigorous as in case of transplanted paddy. As 
soon as the roots establish themselves in trenches after transplanting, tillers emerge and grow along with the 
mother shoot. The emergence of tillers continues till April and May which is not, however, of much advantage. 
It will be better if tillers coming very late are cut out to get uniform ripening of cane. 

Utility of manures : — The bulky organic and inorganic manures applied before planting in rainy season 
decompose in the soil earlier as there is sufficient moisture available. The cane planted in July and August 
s-ets full advantage of the applied manures. Later on when moisture availability is reduced, there are less 
chances of spring and autumn planted cane getting the benefit of manures till it is fully decomposed either 
through heavy irrigation or with the advent of next monsoon. 

Ability to withstand heat:—lih.t plants are in better position to withstand heat of the sunimer season. The 
roots are fully established and lie deep in the soil. They are able to draw comparatively more moisture 
from the soil. Similarly the leaves are also sufficiently developed and function better during the hot season. 






Fig. 2. Newly planted g<Tininiitrcl shuuis in well 
prepared trenches. 



Early Maturity and better Monsoon ijlanted ram- in virtin* o its rrinaiiunt- lu tin It * **’' ‘‘ ’ 

eighteen months ripens earlier than the autumn or the spring piauted crop. 1 he ‘ 

em-lier, are uniformly mature at the time of harvest whereas m the lute pluuieii crop, ul! tli« tilli is 
reach maturity at the same time. , • , . 

Economy in seedcane :—Onlv one third quantity of cane seed is rerjuireti for im.usotm ininspltmtiug as 
would be evident from the method described below. Thus only aliout 20 inaunds oi cane ved 
as against the normal requirement of 60 mauncis per arre^ and extra (‘xpense id rafmi .14 a 
is fully compensated by the reduced quantity of seed required. I he most iiiipormut laruji loi . lo i 
planting is to plant setts and raise shoots lor planting irresp(‘ctive of the rams wlneii gnuTally ocrur dunn^ 
this period in these tracts. The following three methods were iound sueiysstul m uhviaimu 
effect of heavy showers in the earlv stages. Of these the last one was iound the most suitable m all respe^ s. 
The first method is called ^ Rayagen ’ which is in practice at Kolhapur be. hxmg oi thrre-hudeied sens m 
raised seed beds at 45 "^ angle tvith one bud embedded in the soil and two buds left to sprout ai)ove mount . 
In dns method, with the establishment of roots, the lop and the middle buds germinate in ordtu% the boitoiu 
one being the last to develop. The setts are taken out after three wreks and each shoot with a snui I 
of sett is 'Separated and planted in well prepared trenches. I'he bottom slunit is usiiuliv <l,isrard«ai because 
of its poor development. 

In the second method after preparing the plot and the trendies, tlurc-buddcd cam- sells are |)laeed 
on the top of the ridges, instead of the trenches to avoid damage through stagnation of water during heuvv 
rainfall and transplanted into the trenches. This method is easy and economical bui it has also iis own 
disadvantages. Firstly, it requires a separate large seed nursery. Secondly in case oi a protraeted drougtu, 
irrigation requirements are pronounced and there is also the danger ol soil being washed away trom the top 
of the ridges thereby causing damage to the germinating setts. 

The third method as finally developed is on the lines of the ‘Japanese method of padd\’ cultivation '. 

Seed Nursery:— Site for seed nursery should be selected at a convenient place in aplot with gootl drainage 
and a nearby source oflight-watering like masonary well or hand pump. After ploughing the laud, seed 
beds 25 ft. long 5 ft. wide and about 4 to 5 inches high are prepared with agapol 1 It. m between the beds on 
all sides for'drainage and also to facilitate other operations like weeding etc. About one maund ot well 
rotten and fine compost is mixed up uniformly on each bed. A thin layer ol three seers ferllli/.cr mixlute 
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Fig. 3. Laying setts on well prepared and manured seed beds to 

increase rapid germination. 
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applied to each bed. _ - ^ Aftf^r mixinff un the mixture smoothlv with hamis, the beds are hwclled 

So' h n pTS^^the beds parallel to each other. with a k-P ..f about hall’ 
aninch After loose soil, the setts arc covered with hue soil and a.mpost 

Sirh^semmtelvlremredfo purpose. The beds require light irrigation at three to lour i ays in ervai, 
in the absence of rams!^ This can be conveniently done with a gardener s watering can , I'liitlur dossing 
up of beds with soil may be necessary in the event of heavy rainfall, when the top soil is likely to Ik- washed oil 

resulting in exposure of setts. , . , , , 

One seed bed of this size will conveniently accommodate alKiut 800 three-builded setts, vvhile trans- 
nlanting an acre at the rate of one germinated shoot at a distance of one loot in rows and it. between 
rows would require 12,500 shoots. Therefore six beds of this size would need to be arranged aUowmg iully 
rSfsi;;%rmination and also lor gap filling in the -ent of mortality alter 

is almost complete within a week and shoots attain a height of about 9 n. to 12 in. withm two to three weeks 
when they ar? ready for transplanting. It has been observed that ‘shoot-roots an- ready to come out m 
the third week and it is advantageous to transplant seedlings before these roots actually emerge. 

Layout and preparation of land.—?Ms selected for monsoon planting need to beof unilbrm level with goml 
drainaff^ Trenches should be 3| ft. apart so as to allow room lor vigorous tillering. Spacing ol even 4 it. 
can be^ailowed in comparatively heavier soils. A proper layout ol the field is an important laclor in view 
of the high incidence of monsoon rains which necessitate timely and projx-r drainagi-. Cross drams (across 
the trenches) are made at a distance of 33 ft. to 55 ft. depending on the slope ol the field. 1 he cross drams 
are connected to parallel drains made after every two acres and these latter driains o{)cn out into the mam 
drain. Gross, parallel and main drains are stagged lower to permit adequate drainage. 

After, first hoeing, press-mud compost at the rate of 150 mds. /acre is applied to the trenches and mixed 
with the soil. The drains are kept closed, till transplantation is done to avoid loss out oi manures applied 
as basal dressing. Further Phosphate dose at the rate of 25 lbs. /acre should be appli<-<l at tin- mu- ol first 
hoeing of trenches. Basal dressing with bulky manures is necessary to prevent loss through leaching or run 
of quick-acting fertilizers. 

Tramplantmg :-TT2Lmp\2Lntmg is done during the third week of planting oi seed mirs<jy. It is taken up 
generally on a rainy day when there is sufficient water in the trenches to make a puddle. I he setts are taken 
out of the beds gently and each shoot is separated with a sharp cane-cutting kmfe atid earned in 
baskets to the fieldf The soil of the trenches is puddled and a light dose of about 25 lbs. Is /acre as Ammomum 
Sulphate or Ammonium Nitrate is applied to the soil at the time of puddling. When the trenches are 
ready, the shoots are planted into the trenches one foot apart. After transplanting, the trendies are 
kept dosed so that water may not drain out. It is necessary that sufficient moisture is niaimained in the 
trenches for about a week after transplanting. Excessive rain water, however, must be drained out tlircmgh 
the drains provided for this purpose. It may also be noted that the sett-roots do not generally re-establish 
but this need not cause any worry. The shoot-roots which function throughout the plant life are ready and 
within 24 hours of transplanting emerge out and start their function in the soil. 

Manuring:— In South India, Adsali crop requires 450 to 600 lbs. of Nitrogen per acre with very heavy 
irrigations. Monsoon planted cane gets considerably longer ^riod of growth and cunsequeiilly :idditi<>nal 
application of manures is quite necessary where irrigation facilities exist. 'Fhc following manunal .schedule 
has given highly encouraging results 

Basal dressing with 150 mds. of press-mud compost 
At the time of planting Ammonium sulphate 

At the end of rainy season a mixture of Amm. sulphate and cake.s in 
ratio of 1 :2 

At the time of light earthing in December or January 
Top dressing at the time of final earthing in May or 1st week of June 


(i) 

(ii) 

(iii) 


(iv) 

(V) 


Total 


~ Apj), 

100 

lbs. 

N 

=App. 

25 

lbs. 

N 

— Ap|>. 

.50 

llxs. 

N 

==App. 

25 

lbs. 

N 

= App. 

25 

lbs. 

N 

=App. 

225 

lb.s. 

N 


So far as phosphates are concerned, they are best applied at the rate of 75 to 100 lbs. in two doses one 
at just planting and the second in February=period next year. 

Irrigation:— Knlny season planted crop requires two additional irrigations as compared to the autumn 
planted crop. Normally four irrigations before the break of monsoons and two post-monsoon irrigations 
give good result in Northern India. Where irrigation facilities are adequate, one or two extra irrigations with 
increased doses of nitrogen are likely to give even better results. 
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Germinated shoots planted in well prepared trenches. 


Uniform and full stand of the crop planted in August. 
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Fio. 7. Separated single-eyed shoots for transplanting in well prepared trenches, 
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Hoeinq, Weeding and These operations need to be carried out.as.in tiie case of either the spring 

or the autumn planted crop save that two to three extra light hoeings from-July to October during dry |spell , 
are required. One or two weddings are required during rainy season according to the intensity of weeds. 
The 'ridges are dismantled early in January and interculture with five-tined cultivator is carried out till the 
beginning of April, when earthing should be done as described below. 

Earthinq up and Binding earthing up operation is most important for the monsoon planted crop 

on account of its rapid and vigorous growth. Failure in proper and timely earthing results in heavy lodging 
of cane reduction in yield. After the fourth dose of manure, the plot is profusely irrigated to soak it 
thoroughly. After three or four days’ time when the soil is suitable, earthing up is done with a double mould 
board plough (ridgers) . After about a month, second earthing is done by manual labour. Some more earth 
is thrown o\Tr the ridges made by bullocks and closely dressed up. The third and the final earthing should 
be done after top dressing of Ammonium Sulphate by peg and spoon method early in July. Cane clumps are 
tied with green leaves at adjoining rows to prevent lodging. As much earth as possible is banked on the ridges 
and carefully dressed up so that earth packs off well between them. This incidentally facilities drainage and 

prevents gaps that may, otherwise occur. 

Tyincf Canes :--ti is necessary to keep the cane erect to get continuous growth and high yield. This 
operation requires much more attention than the spring or the autumn planted ^rop as the crop has been 
found to attain a height of over 20 ft. A clump should be divided in two parts and tied to the correspoiming 
halves of clumps in trenches on either side. This operation would need to be repeated twice or even thrice 
at appropriate intervals as the cane gains height. It is advantageous to remove dead dry leaves ot the cane 

for ease in irrigation and preventing pest attack. 

Disease and Pests 

Incidence of Pyrilla was observed to be greater in rainy season planted cane due to its heavy and green 
foliage. Use of Endrin with Swing Fog Machine was found effective in checking the pest. Working ot 
sprayers was found difficult due to good growth of monsoon planted crop. 

Maturity and Harvesting 

The monsoon planted crop matures earlier than even the Ratoon of the same variety. It is observed 
that the late maturing variety Go. 419 on which this experiment was conducted matured earlier than the 
ratoon of the same vairiety with 1-08 per cent more sugar during the early stages, i.e. during November and 
December. Average analysis data are given below: 


; 

Variety 

Extraction 

Juice analysis 

Available Sugar 
% cane 

Brix 

Sucrose % 

Purity % 

Co. 4 19 July Planting . . ■ . . | 

55-55 

20-18 

16-68 

82-65 

10-92 

Co. 419 October Planting 

55-47 

18-95 

15-48 

81-69 

10-05 

Co. 419 Ratoon . . • • 

49-97 

I 18-82 

15*25 

81-03 

9-84 


The crop is ready for harvest from early November onwards and gradually improve still it reaches its peak 

about the end of February or beginning of March after which it declines. 

Further trials are under way and the results will follow in due course. 
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Desifjn-Randomised blocks in three replicates. 
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appendix 1 

n r Kpnmil ' Aiiluwi ^ ijlYtf- ■ PbiUhAj-Ofi^ 

Summary of Rainy Sia.um, Aunim I ^ ^ 7 ,i„., i..r JuK. A,,,.. 


Si. , 
No. . 

Month of ^ 
sow.mg 

Date of 
sowing 

No. of buds, 
planted per 
acre. 

Tiller counts i 
after two j 
numths' ■ i 

1‘iller counts 
after tliree 
rnonths 

M’ithdilc 

stalk 

November 

■1. 

Ju'y 

22- 7-.^6 

12,000-t 

45,656 

56,745 

riH,94'5 

2.kV' 

August 

29- 8-56 

36,000 

1 29, 960 ■ 

' : 57,942 

56,886 

,3.- 

September:, 28'-, 9-56 

: 36,(K10 

1 ■ 32,320 

f 47,650 

; 4(n:9i4 

4. 

i Octolx'r 

26-10-56 

3(i,000 

1 

3B,56B 

k ; 51,960 

■ 52,218 

5. 

1 , . 

' January 

: 22- 1-57 

36,(M)0 

j 

. S2,35S ■ 

: 40,930 

; 41,4.55 

(>. 

; h’ehruary 

24- 1-57 

1 36, OIK) 

j 

, 30.,,261 ■ ' 

1 36,8.52 

X,..,....,.,'' - .... .. 

i 35.754 


Vif'hl nf 

striped rjiiir... ^ 

luirvrsli‘<l in ht i^hf 
''iwniary (jw* 
iu r<* ' nick. 


l,2«:k2ll 
114:1 ’■2ii 

nyirl.l 

' WSiSJ 
m 'HO 


tl. in, 
i:f 2 


12 9 

12 4 

if il 

*:I-U 
9 i) 


Kfiii;nk-t 


* !< MiwinaIrtI 
sIlnotN 


(:rn|i Hufl9r»*4 4n»” 
to heavy ra^^t^ 
alh‘r |,>lais!irii4'. 


appendix n 

Juke Analysis of Sugarcane Co. 617 July Rlanting in Cbahn hmn. 


\'arieiy C,;« t>S7 


O ‘ 

Date of juice 
analysis 

Weight, of 1 
sugarcane ■ | 
Md. Sr. Ch. 1 

' ' Number of . ; 

, cane sticks 

|, Juice aiUiHsis 

Extraction . 
per cent ■ 

■ . . Bri,x- , 

,, M. 

Pitriiy 

' Availsible stigiir 
citnr 

1, ' 

8-11-57 

0-5-5 j 

4'''" ■ 'i 

. 57* !4 1 

19 •% 

\ 16*39 ■■ 

82 * 1 1 

iiroo , 

2. 

1 3-12-57 

0- 6-0 ' 

.. 4 . . 

1 51*66 ■ 

20-34 

17*32 

85-1.5 

i ll-5t> 

3. 

i 

28-12-57 

0-12-8 , 

12 

j, 44-21 .| 

, , 22*40 ^ 

1 19 -"ti 

M-21 

13-47 

4. 

18- 2-58 

0- 6-7 

,. 5 ■ 

j 

,.20*60 

j 17-85 

: 86-65 

12 -0-4 



^ 



j .. _ , . j 


■ ■ ■ 




APPENDIX in , 

Juice Analysis Report rf Sugarcane Co. 617 Planted in Different Months. Chahn Panm 


Si. 

No. 

' . 

MoniEs 

Variety 

i I 

Weight of ; 

■ 1 ■ cane 

imds. Srs. Ch. 

f ■■ 

i' 

No. of cane 
sticks 

1 

Extraction ■ j 
|>er cent | 

i 

■ 

,Erix ' 

Juice analysis 

Pul. Ihiriiy 

Availabl* 
sugar *\ 
rane 

1. 

July 

Ckx 617 

I 

t) 12-8 

12 

44-21 

22*40 

’ 19*76 

88*21 

r3‘47 

, 

2. 

August 


, 1 

0-1 l-B 

12 

41 *11 

21*11 

18*41 

87*21 

12*17 

3. 

i September 

' : J, ' ■ 


0-15-4 

j 12 

48*36 

21*67 

19*42 

* 89*62 

! , 

13*37 

4. 

i October 

■'■tf 


0-ID45 

1 ■ 

1 12 

38*29 

21 *69 

' 18-67 

* 86*08 

12 ‘tie 

5\ 

January i 



0-11-14 

j 12 

39*(K) 

20*19 

17-34 

j 85-88 

il'tki 

6. 

1 

February 

I n 


0~- 8-12 

1 .. 

44*44 

1 21*6! 

18-!«i 

1 87-88 

i 11*98 


86 
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APPENDIX IV 


Available Sugar % Co. 617 Cane on Different Dates 


SI. 

No. 

Sample 

Date of analysis available sugar % 

■ 1 

8-11-57 

3-12-57 

20-12-57 

L 

Go. 617 ' 

10*68 

11*56 

13*47 

2. 


9*99 

11*65 

12*47 

3. 

„ 

9 '80 

10*67 

13*37 

4. 

J5 

11*27 

11*61 

12*60 

5. 

!>> 

10*55 

10*87 

11*63 

6.* 

” 

9*77 

10*86 

12*98 


Tjrw’TT Tc attom of nitrogen by sugarcane AS 
UPTAKE AND UTILISATION UJ? 

INFLUENCED BY THE TIME OF APPLICATION. 

2 EFFECTS ON THE COMPOSITION OF JUICE AND GUR QUALITY. 

■ :Sy- 

R. L. Narasimham and N. V. Mohan Hau 

(Sugarcane Research Station, Anakapallo. Andhra Pradrsh) 

Introouction 

1 ' n ■% +n« frmwiti jind maturity oi a uarticuiiU vaiii t^ , itilttjgi n 

AMONG the factors The comiwisition of juice and ihc (luality <il' ,<.)«• 

^ fertilizer application IS one ol ™ ^ tl,is asiiecl of cane f ulturi-. The dose, source, ami 

recovered therefrom are thus naturally d I _ jr .. „„ the metalxiHsin oi' the cane phuit :ind detennine 

the tiine of ""^^J^cTthe utilisation of nitrogen by cane is considerably inllmmerd by tlie age 

the ultimate juice composition. ® ^ p application is of ugrononiie nnporiance in the 

of crop as also the climatic factor., ■ applied. An i!l-timetl niirog!-n uppliciiion may 

recovery oi maximum sugar (or g ) { the cron coupled with interference in its nomiul maturity, 

have the dual disadvantage ot improper up^ influence of the time of nitrogen ajiplieation to the soil on tlie 
leading to refractory juice at ^Im ^ ....ShT part of this paper; the effects 

S°KlSe on AfXm°atrcompos‘hion ofjuice and the compositio.i and cpuility oi are presented m 

this nf different closes of nitrogen on the composition of juice was rijiorted, tniiong others, 

K Two 45 (19.52), Regeatul Basil (1948], Prasad and Snvastava 

by Borden (1940, 4.5, d»), bvmis ^ a observations were a dc-pression m 

sucrose and P^osph ^ - applications. These were found to impair the Cfuiiiity oi gw. 1 he viinations 
sugars with excessive n _ ^ ^ '.i-a- . forms of nitrogenous manures were applied to stigtireaue w«‘re tbs- 

in the composition of jmee when 

pssed by to cane (at diifi rent stages of gnm th] on the juice 

in Hawa^ , u-a a depressing effect on the sucrose in juice wdien the ctine was six moiidis old. 

composition. kvefed cS^lW IS^months age while in subsequuil months die nitrogen lertihzer 

This effect V flowed evJn a slightly increased sucrose. The same author found an increase m 

application upto moisture in the total dry weight of cane with increased nitrogen applications upto 

i?mLths?beyond which the effiicts levelled down, similar iTciiig the case with the ratio of reducing sugars 
to sucrose (Borden, 1940). 

Material AND Methods 

d,.o,;is of the exDeriment embodying the present investigation have betm given in an earlier part 
f this iir Th^v^ Go. 419, planted in March and harvested at 12 tooiiths' age. 

Nitroge? applications were made from the source of ammonium sulphate as per the schenu' given m alih. I. 

.. Table ! , ■ . . 

Scheme of mtmgen appikatimi 

• ^ ^’tre^en to|>-dressmg in lb. pw acre applittl at^ ^ 

No. 1 1 months j 3 snonths ; 4| months j Ci months ! 

A* ! ■ 0 ' '1 . ■ O' ' ! ■ ■ 0 . .0 .'i '0 


50 ! 

0 1 

0 

■■ 0 ■ 

50 

0 

0 ■ j 

0 1 

50 

100 1 

1 0 i 

0 

50 

i 50 i 

. 0 

50 

j Cl 

1 50 

0 

1 50 

‘ 50 


♦Treatment A was not randomised along with others, hot main tamed only in wp&r^U* 
duplicate plots; the data in the following tables refer to statistical exammatwn of trratinrnfs 
B to H only, but those for A ’* also have been included to give a comparative picture. 

mlhelndlan j^afe^ sjr^rcan7Rcs^»ch HI. No- 4, 1959. 
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laB'uary-March, ; I960] .uptaee and . utilisation .of nitrogen by sugarcane ■ 

^ :Represeiitative;.saoiples; of juices were, drawn, from the different treatments and analysed; for sucrose, 

. ylucosc, ' and nitrogen. Trial, boilings .for gur wtm conducted se.parately for each treatment under similar 
conditions. The, samples of were' analysed for important, constituents. . Their keeping quality., was also 
studied. The juices and samples were analysed according- to the methods .given by Brown .and Zerban 
( 1941)5 Fort and .McKaig (.1938) and Roy (1951). 

Results AND Discussion 

I i) €(m}p(mtum qf juice: The results of juice analysis for the different treatments are presented in Table I L 

TableII ■ 

Effect of ike iime of nitrogen application on juke Composition (Ce. 419 — March — Planted), 

. /a i'.. mco Kyi ince: 


SL 

No. 

, - ■ 0eta-ils 

A 

I 

B 1 

c 

D 

E 

F j 

G 

H 1 

1 

S.E. 

Mean’*' 

.1. . 

” 1 . JANUARY 1 

, Sucrose % h . ■ , • • • • ! 

i7*3a 

15*97 

15-31 

16*01 

15*56 

14*33 

15*26 

15*56 

0*306 

15*671 

fc:0*72j 

2. 1 

( 

Purity % ' ■ . . . -i 

87-43 

85*45 

80*44 

84*84 

84*17 

81 • 10 

84-37 I 

. i 

84-60 

0-803 

84-05 '1 

ti-goj" 

i. 

1 

11 . FEBRUARY ; 

Silt-rose % . . ■ • i 

17 *60 

16*95 

16*36 

17*37 

16-46 

16*30 

15*65 

16*27 

0-227 

le-eaT 

±0-54j 

"2. ;. 

Purity % 

88-04 

87*25 

86*50 

87*34 

87*52 

87-33 

84-27 

86-02 

0-421 

86*78*1 

±l*00j 

;] 

1 . 

[II. AT HARVEST (MARCH) 

Sucrose • . 

j 18-42 

18*28 

17*61 

17*96 

17*92 

17 *34 

17*11 

17*04 

0*184 

i7*8n 

±0*44j 

I 

Glurosf 

T ’ 

i : 

1 

I 0-57 

0*76 

1*06 

0*90 

0*89 

1*29 

1*06 

1*02 

0*077 

0-94T 

di0*18j 

:. 3. ^ 

Glucose ratio 

j- 

i ^ 3*09 . 

1- 

4-40 

6*02 

5*01 

4*97 

7.44 

6*20 

6*00 

0*467 

5*39t 

±l*10j 

! 

4. ' 

Purity tn 

1 

88*97 

i 89*06 

i 

86*90 

88*09 

89*15 

87*72 

87*21 

86*16 

0*391 

87*90y 

± 0 * 92 ]" 

5, 

Non-protciu N Oug.) 

3*08 

5-46 

6*30 

14*14 

■ 

7*98 

i ; 

12*24 

13*16 

15*69 

1*639 

9 *761 

±3*88 J 

6. 

Total N (mg.) .. 

1 12-88 

17-22 

17*76 

32*76 

18*90 

28*70 

26*04 

32*89 

2*718 

23*39-'| 
±6*43 J 

7. 

i ." 

'Non-protein N as total nitroge 

■ ■'■■■ 

n| 23-91 

1 

31-71 

35*47 

43*16 

42*22 

42*65 

50*54 

47*71 

3*105 

. 

39*671 
±7 * 34 / 


iidwTiriimits at F— 

The data dhclosed in general that higher »»»«“. 

when the total dose oi nitrogen was applied within three ^ further delaying resulting in practically 
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to cane did not produce any significant difference in the sucrose m juice as compared to tin normal dressing, 

while there was a three-fold increase in the nitrogen content. 

ail CombosUion and quality of gut: The results of analysis of gur (being average lor two seasom^, 

togwher wit“de,»iption ot Ih/qnalily. in respect of the different .tealmcnis etc given ,n lal.le Hi. 


Table III 

Effeclof the time of nitrogen application on the composition and quality of gar {Co. I 

(Per cent dry basis) (Average for two scastms l954-r)r> and 1955-56) 


SI. 

No* 

Treatments 

Mois- 

ture 

% , 
(onginal) 

Sucrose 

0/ 

/o 

— 

Glucose 

% 

8 2 

3 ' 

Ash 

% 

Chlo- 
rine I 
0/ 

A) ■ 

Total 

litorgen 

(mg.) 

Organic 
non- i 
sugars j 

©/ 1 
. ■ 1 

Organic 

non- 

sugars 

sucrise 

■1 

*^€11 ren-j 
dement ! 

i 

Physical 

cimracteristics 

L 


5*00 

82*25 

9*55 

11*62 

1*75' ^ 

0*50 

36*46 

. 6*46 ! 

7*87 

67*09 

Bright ytitow; 
hard; cryitalltm^: 

2. 

„B':. ■ ... 

5-94 

79-30 

il*7l 

14*84 

1-72 

0-58 

48-93 

7*28 '1 

9*19 

61 *59 

Yellowish brown ; 
hard; cryitalline 

3. 

C .. 

6*98 

78*70 

12*6! 

16-10 

1*69 

0*65 

5M6 1 

"7*01 

■ 

8*93 

59*67 

Light, brown; ' 
moderately hard; 
crystalline 

4, 

D .. 

6*96 

75-34 

12*21 

16*31 

i*53 

0*73 

79-41 

10*92 ■ 

14*01 

57-78 

Brown; modera- 
tely hard; Iw 
cr^^lallinr 


..'e'' 

i 6-08 

78*72 

11*70 

14*87 

1 1*55 

i ■ 

0*62 

59*04 1 

8*03. 

1 10-20 

61 *60 

Light brown; 
hard crystalline 

6. 


5-72 

74*34 

12*46 

16-71 

i. 

1 1*66 

1 

0*67 

85*78 

11, *55 

15-62 

56*07 

Brown; modera- 
tely hard; kss 
crystalline 

7. 

G . 

7-53 

76*34 

11*80 

15-44 

1*56 

0*67 

i 

72*51 

10*31 

13-51 

59*10 

Light brown; 
moderately ^ hard ; 
las crystalline 

8. 


7-83 

74*22 

12*73 

17-19 

I 

1*61 

0*70 

101 *57 

11*45 

15-41 

55*85 

Brown; less hard 
and crystalline 


■' ...,s.E. 

0*344 

0*995 

0*361 

0*614 

0*030 

0*CK)3 

7*670 

0*757 

1*106 

1*293 



Mean* , . 

6-51 

77*40 

11*85 

15*39 

1-63 

0-64 

66*86 

9-13 

11*84 

59*84 

1 



±0-81 

±2*35 

±0*85 

db 1 ’45 

±0-07 

±0-01 

ilB*14 

±1-79 

i 2*62 

±3*06 

i 


♦With fidudallimits at F— 0’05. 

The gur quality was better when the first half-dose was given within three months and the iertilizer application 
completed by 4| months* The quality, particularly the hardness and crystalline structure, was adversely 
affected when the second half-dose of nitrogeh was delayed upto six months. The glucose ratio, organic 
non-sugars (and ratio of the same to sucrose) were higher, and sucrose-content lower for the delayed 
applications, the maximum effects being observed when the nitrogen dose was given in two halves nt 4g 
months and six months. The effects on the ash and chlorine content ot giir were not pronounced, ihc 
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Janiiary-Marchj 1960] uptake and utilisation of nitrogen by sugarcane 

most marked effects were noticeablcj as in the case of juices, in respect of the nitrogen content of applica- 
tions of nitrogen beyond three months resulting in a significant increase of the same in gur. Application 
of a nitrogen-dose at as late as six months invariably resulted in higher amounts of the samedn ^^ir, obviously, 
through higher soluble nitrogen in juice. The role of soluble nitrogenous compounds' in' cane-juice clarifi- 
cation in raw-sugar manufacture, particularly on colour formation has been discussed, by Honig (1951). 
The detrimental effects of the same on sucrose-recovery can be assessed from the lower rendement; figures 
■recorded under such conditions. 

(iii) Keeping quality .of gur : Representative samples oi gur from the different treatments were stored, in 
bottles for study of keeping quality. The samples were again analysed, for sucrose, glucose and its ratio 
to sucrose, at the end of the monsoon period, and the extent of deterioration under the various treatments 
studied. The data are ■ presented in Table IV. ■ 

Table IV 

Keeping quality of gur samples {Mean for two years) 

(Analysis after deterioration) 


SL 

No. 

Treatments 

Fali in sucrose 
as % over origi- 
nal 

Increase in 
glucose as 
% over origi- 
nal 

Increase in 
glucose 

ratio as % over 
original 

Notes on Keeping 
quality 

1 , " 

A* .. ... 

3*21 

3^25 

3-68 

Kept well. 

2. 

B 

4*92 

6*15 

M-6i 

Kept well. 

'■ 3, ' 

G , .. , 

6-25 

10-26 

17-67 

Slight softening. 

4. ■ 

D 

9*05 

42*63 

53-20 

Considerable soften- 
ing and darkening 
on storage. 

5. ■■ 

E 

1*52 

1*53 

1-07 i 

Kept well. 

6,. 

F , , 

2-82 

23-13 

19-83 

Softening and slight 
darkening on stor- 
age. 

7. 

G@ 


•• 

. 


8. 

H 

8-68 

43-13 

i ^ ■ 

1 

54*74 

Considerable darken- 
ing; became soft 
and semi-solid; 

worst keeping qua- 
lity. 


♦Data for one year only. 

@Not analysed. 

The data indicated that application ol the second half-dose at or after 4^ months exerted detrimen^l 
effect on the keeping quality when the entire application was made after three months; in contrast, the 
samples of mr from treatments which received the entire dose within three months showed the best hop- 
ing quality ‘ having the lowest fall in the sucrose and increase in glucose and glucose ratio on storap. The 
worst keeping quality was exhibited by gur from treatments for which the second half-dose was delayed till 
six months; these showed considerable increase in glucose ratio on storage. The association oi higher 
nitrogen-content of as also glucose and organic non-sugars in same with poorer keeping quality was 
brought out bv the data. According to Spencer and Meade (1951), there is a^direct relationship between 
the nitrogen-content of raw sugar ” and the colour increase during storage, but the nitrogen does not 
seem to affect the original colour. The poorer keeping quality of from cane grown under water-logged 
conditions for some period, has been ascribed by Mohan Rao and Reddy (951) to higher soluble nitrogen 
in juice passing on into Mohan Rao and Narasimham (1951) reported the association of poorer keeping 
quality of with higher glucose, nitrogen, and organic non-sugars. 

The need for early application of nitrogenous fertilizers to sugarcane for better keeping quality of^ar 
is indicated from the studies. 
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■Summary 

The influence of nitrogen applications in the form of aminonium sulphate, given lo sngiurane ,u 

different stages of growth on the composition of juice, and composition and keeping tpiiilily ol gtir are 

discussed in the paper, ^ ^ ^ ^ t 

Better iuice quality was in general recorded when the total dose ol‘ nitrogen was a|)piiecl wilhni lliree 
months* there was slight depression of the same when a half-dose was, given al 4i iiKinths, An morose 

in the Aon-protein and total nitrogen in juice resulted when the entire nitrogen apphcation was made alter 
three months, the highest amounts corresponding to application at six months. I he (piahty oi ffir was 
better when a half dose was given before three months, and the manuring completed by 4| months. 
Delaying the nitrogen application beyond this stage increased the glucose ratio, organic non-sugars, and 
nitrogen content of ?ttr, the ash and chlorine being unaffected. The highest figures lor lht‘ Onner were 
recorded when the second half dose of nitrogen was delayed till six months, i>ur from such treatment 
exhibiting the worst keeping quality on storage. 

Under the conditions of the tract, it is thus advisable to complete the nitrogenous manuring to eane 
not later than 4| months with the application of the first half dose within three months, iii order to secure 

better 'quality 
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SL Xamt; of the farm 

No.- ■ ■ 

1 

Coarse 

Sand 

% 

1 

Fine 

Sand 

Silt 

% 

Clay 

0 / 

Vo 

pH 

N% 

; 1 

Total 

/o 

Available 
P aO^ 

0 / 

Vo 

Ex. CaO 

0 / 

/o 

I - A.R.S, Hebbal Farm Bangalore 

23-00 

58-80 

4-51 

10-05 

7-0 

0-053 1 

0-05 i 

0-002 

0-21 

2. ; A.R.S. (Visveswaraiah Canal Farm) — 

■ ■ ■ 'Mandya . . . . . ■ . ' ■ ■. . 

40-90 

34-00 

4-60 

17-75 

6-5 

0-049 1 

0-025 

0*0014 

0-12 

3 . ‘ A.R.S. Babbur— Hiriyur . . 

5-05 

^ 57-14 

11-44 

24-38 

1 8-5 

0-040 

0-0029 

0-0054 

0-27 


A. The effect of incrementai doses starting from 45 lbs. P 2 O 5 was studied and the results are present- 

,ed in Table 11. 

These treatments are over a basal dressing of two tons of green manure, ten tons of F.Y.M. and 
common dose of 200 lbs. of nitrogen. The responses to applications of Superphosphate (Table II) are fairly 
consistent and the increases in yield beyond the 45 lbs. P 2 O 5 level are neither marked nor commensurate with 
the increase in dose of P 2 O 5 . ■.■■■■■■■ 

These variations in P 2 O 5 are over a common dose of 200 ibs. of N and basal dressing, of bulk manures 
consisting of two tons of green manure and ten tons of F.Y.M. It is seen that there are responses to 
different forms of phosphatic fertilizers. (Table III), 


PHOSPHATE FERTILISING OF SUGARCANE IN MYSORE. 


B. V. Venkata Rao and B. Bheemasena Rao 
( Department of Agriculture, Bangalore, Mysore ) 

General 

,|MYSGRE is climatically ideally suited for sugarcane cultivation. Every year, over fifty thousand 
acres come under sugarcane, both under channel and tank irrigation. The crop is intensively cultivat- 
ed and irrigation is done by water liftsTrom wells at great expense at times when there is scarcity of water. 
The crop is intensively manured both with bulky manures and artificials. The ryot puts in maximum effort 
and he is quite certain of good returns, when he delivers the cane to the sugar factory as in the Mandya areas. 

Mysore Department of Agriculture has been conducting manurial experiments for the past 30 years 
on various experimental farms representing the major soil types, with the object of arriving at an optimum 
and economic dose of manures for sugarcane in the various regions. While nitrogen is mainly responsible 
for increasing yields of cane, phosphorus and potassium are necessary from the standpoint of physiological 
and maintenance of soil fertility. Since an economic return is the immediate interest, the attention paid 
to phosphorus and potassium, the two major elements, besides nitrogen in crop nutrition, is not commensurate 
with the very important role they are known to play in plant growth. In spite of such an attitude generally 
prevailing, the Department has conducted several experiments on the application of phosphatic and 
potassic fertilisers and included a minimal dose of them in the fertiliser recommendations for sugarcane 
and various other crops. In this paper the results of the experiments with phosphate fertilisers for the 
past 25 years are presented. 

Experimental Results 

Babbur Farm represents the base saturated black soil region in the Northern part of the state. The 
Visveswaraiah Canal Farm represents the sandy loam soils brought under irrigation by the Krishnaraja 
sagara reservoir and the Hebbal farm represents the tank irrigated areas in Bangalore in the red soil region. 
The physical and chemical composition of the soils are given in Table I. 


Table I 


Mechanical and Chemical Composition of the soils of the Experimental farms. 
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'TableII ■ 

Yidd Ma on ike :geci of increment doses of P^.Jhr Sugmane at Bahhur Farm, heiiveea the jmrs !92fP34 

(Yield of cane in tons per acre) 


■' Si. 

No. 

Treatments 

1929^30 

1930-31 

1931-32 ; 

1932-33 ^ 

1933-34 

Average 

, Yf 

. Control 

23-8 

25*8 

24* i 

. 22*8, 

21*9 

i 23*7 

1 ' ■■ 

' 2 .' 

45 lbs. of P 2 O 5 as superphosphate. . 

27-5 

27*5 

27*8 

26*5 

■ ■27*0" 

1 27*3 

3, 

67 . 5 lbs. of F 2 O 5 as superphosphate . . 

i 28-! 

27*4 

29*6'. ■! 

|: ,28*5 

29*8 

i 28*7 


90 lbs. of PaO^ as superphosphate 

31-6 

25*6 

29*6 

1 29*3 ■ 

1 

28*6 

! 28*8 

;,5,, ; 

135 lbs. of P 2 O 5 as superphosphate . . 

25-9 

28*3 

25*2 . 

1 ' 25*2 

29*3 

28*2 


Table III 

Yield data on the eomparatm performance of different pkosphatkfertilizm at Babbm Farm ktwm B3F34 


Si; , 
No. . ; 

Treatments 

; 1931-32 j 

1 . . I 

1932-33 

1933-3.4 

Average 

! 

1 . 

, 'Control . ■ 

1 i 

'22-5 1 

j 


32-8 

2 . , 

50 ll)s. of PaO^ as superphosphate ■ • 

■ 34*2 i 

. 30*4 

26*5' I 

30*4 ' 


50 lbs. of PaO^ as Amophos . . 

31*8 

' 26*6 

'24*7 

28*2 , 

■ A, " 

50 lbs. of P 2 O 5 as Niciphos and Super 

33*0 

26*3.'^ 

■ 21*0 

''28*0 


B, Another experiment was conducted at Visveswaraiah ' Cana! Farm representing the sandy Joam 
soils brought under irrigation after the construction of Krishnarajasagar reservoir. The yield figures 
are given in Table IV, 

Table IV ' 

Yield of cane in relation to the doses of Superph&sphate~V. C. Farm-— 1935^36 : 


Sh 

Treatments 

Yield of cane in tons/acre 

.No, 


"l'.;-: 1 

1 Super at 1 cwt. per acre .. 

30-8 

2 , ' 

i Super at 2 cwt, per acre 

28-45 


Phosphate was given over a basal dressing of six tons of compost and a common dose of 200 lbs. of N. 
It is seen that there is no increase in yield of cane with the increase in the dose of phosphate, 

C. In 1937-38 another experiment w'as conducted at V.G. F'arm, to study the optimum combination 
of N and P 2 O 5 over a basal dressing of potash for sugarcane and the data are given in Table V, 

The differential treatments are over a basal dressing of six tons of compost and a common dose of 100 
lbs. K 2 O. Results from Table V indicate that increases in dose of N must go with proportionate increase 
in dose of P 2 O 5 . However, the increases in yield due to increase in the doses of N or Pii 05 arc not significant. 

Another experiment to ascertain the optimum dose of P 2 O 5 for cane at V.G. P'arrn was conducted during 
1937-38, and the results are tabulated in Table VI. 
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PHOSPHATE FERTILIZING OF SUGARCANE IN MYSORE 


' Table V ' ' ■ 

field data on the variations in the dose ofM and Ps^O^ for cane at F.C. Farm^ 1937^^38 


SI. 

No. 

Treatments 

Yield of cane in tons per acre 

!. 

180 lbs. of N + 45 lbs. P^Or, 

20-6 

2 . 

180 lbs. of N + 90 lbs. 

22-2 

3. 

225 lbs. of N + 45 lbs. P^^O^ 

24-6 

4. 

2251bs. ofN + 90 ibs. p£j 05 

26*6 

5. 

270 lbs. of N + 45 lbs. PaO^ 

26*6 

' 6 . 

“270 lbs. of N + 90 lbs. PaO^ 

29*6 


F — ^not significant. 



Table VI 


Experiment on the optimum dose for cane 

at V.C. Farm, 1937-38 

SI. 

No. 

Treatments 

Yield of cane in tons per acre 

I. 

Super-phosphate at 1 cwt. per acre 

35*0 

2 . 

-dO“ at 1 J cwt. per acre 

29*5 

3. 

-do- at 2 cwt. per acre 

24*9 

4. 

-do- at 3 cwt. per acre 

! 

21*5 


— not significant. 



The treatHients are over a basal dressing of six tons of compost and 200 lbs. of N. This experiment 
reveals a tendency for decrease in yield with inc^'easing doses of P 205 . It may be perhaps due to the lack 
of proportionate increase in dose of N. 

D, During the latter part of the last war and during post-war period there was considerable shortage 
of superphosphate and bone meal was freely recommended for use as a source of phosphorus to paddy, 
Sugarcane and other crops and experiments were laid out to assess its value as a source of phosphorus for cane 
in combination with various nitrogen supplying materials. 

Table VII 

Yield data on the use of Organic source of P with Organic and mixed organic source of M during 1946-47 


(Yield of cane in tons per acre) 


^■SL 

No. 

Treatments 

Hebbalfarm 

Babbur farm 

V.C. Farm 

1 . 

N wholly, as groundnut cake + 25:lbs. of 

PaOj^ as bone meal . . . . 

61 -38 

14*05 

30*74 


■:.':„N| as'G.N.C. and | as Ama, So 4 „ 4 - 25' Ibs.-of 
Pg 05 as bone meal ■ . . 

51-06 

21-21 

22*57 


Ni as G.N.C.,J as Amj S 04 + 25 lbs. of 

: /'PaO^ as bone meal 

54-26 

15*82 

23-28 


F_-.not significant for any of the experiments. 
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the ** „p,.licali,>n of ph^ptoie ‘mSy, the 

, ucuci mm , r ^ . 1 1 fechniciucs oi phosphate fertilization by 

Department has been wo^mg for Pf.^Irt^l^Ttolnsoluble' forms oh application to soil is minimised, 
which the a? pbSSfnt of pholphatic fertilisers in lands at depths three to six inches lielow 

Improved methods such as P . * r „u„cnhates to a leguminous green manure crop preceding 

Oh place™.., .,rp.,..sp.,a.i.. ret.Ul^t. ... 

depths in furrows for sugarcane are given m Table Vlli. 

Table VIII 

Experiment on the placement of phosphates for Sugarcane 

(Yield of cane in tons per acre) 


Hcbbal Farm 


Babbar Farm 


SI. 

:No,,^ 

Treatments | 

1 

1949-50 I 

1951-52 

1952-53 

1953-54 

1951-52 j 

"',1952-53 1 

1954-55 j 

Farm 

' f. 

Super at 2 Gwt. per acre at ] 

■■ surface ■ ■ . * . , , ' i 

j .■ 2M7', ■ 

35*44 

14-04 ! 

^ " 1 

■ .24*24' , 

: 22*8. 

■ ■ ■' '1 

■ ■ 14*83 ',{ 

28-3 

26*48 

2. 

Super at 2 Owt. per acre at 
depth 

28- 75' " 

35*51 1 

14-79 

32*21 

i 23-65 

j 15-67 

j 30-6 ■ 

'■ 30*04' 

3. 

Super at 2 Cwt. per acre at 

Cy^ depth 

26*15 

35*72 

13-50 

30*70 

1 21*8 

1. ■ . 

! 15-25 

i 



-not ^significant for any of the experiments. 

Though there is no statistical significance," the yield figures in Tal>le VHI reveal a niarked genexal 

tendency towards better yields w'hen phosphates are applied at depths oi three to six niches below the 

surface. 

■ Summary 

In this paper results of several experiments conducted in Mysore State for the past 25 years at Babbur 

Farm Visveswaraiah Canal Farm and Hebbal Farm respectively on the response ol Sugarcane to phosph^ic 
fertilisers are presented. In the earlier years the experiments were directed towards fixing an economic 
and optimum dose of P2O5. It was found that responses to a do^ above_ 45 lbs. l^evel were not appreciable 
and even at this level the responses were neither definite nor consistent. Vanous forms of phoyhato such as 
“ Amophos,” “ Niciphos ” were also tried. There were also indications that increases in dose of N needed 
proportionate increase in dose of P2O5. Bone meal gave better results in combination with organic sources 
of N. Experiments on the placement of phosphates at depths of three to six inches m furrows below' it 
seed set indicate consistent trends towards increased yields. 

REFERENCES 

Mysore State Department of Agriculture, Manures and Fertilizers (1955). 

Chemistry Series. . 

Ann. Report Dii\ Agr, Chem, for the ‘yeai-s I93U-55 . 


A marmrial schedule for various crops In:, Mysore- 


SUGAR RECOVERY PER CENT OF SUGAR FACTORIES IN MADRAS 

STATE-A CRITICAL STUDY. 

■ . By 

P. S. Sanjeevi 

(Central Sugarcane Research Station, Guddalore, Madras) 

Introduction 

/IP 4 F the existing five sugar factories *in Madras State, the recovery data of the three sugar factories at 
^Nellikuppam, Pugalur and Madura are reviewed in this paper with a view to assess the relative impor- 
tance of each zone in this State for getting a high sugar recovery from cane and also to study the possible 
agricultural factors that are associated with it. The factory at Pettaivaithalai in Trichy district was 
commissioned during August 1958 while the other at Vadapa,thimangalam in Tanj ore district started 

production during 1957 and hence they are not considered in this paper. 

Importance OF SUGAR RECOVERY per cent 

Sugar recovery is defined as the number of tons of sugar produced per hundred tons of cane crushed 
and it determines the number of tons of cane required to produce one ton of sugar. During 1956-57, the 
average recovery per cent of Madras State is reported to be 9-15 per ceiit which indicates that nearly 11 tons 
of cane were utilised for processing one ton of sugar. This is rather high as coinpared to 6-8 tons of c^ne 
reouired to produce one ton of sugar in Australia and is satisfactory when compared to Indian average of 10-3 
tons of cane needed to manufacture the same quantity of sugar. Thus the higher the sucrose^ content of 
cane the lesser will be the quantity of raw material necessary to produce the same quantity oi sugar and 
the recovery obtained in a zone is a measure of quality of cane cultivated in the zone. Further the recovery 
per cent of a sugar factory may largely determine the profit and bring extra income to the cane grower m 
Lape of bonus over and above the minimum cane price fixed by the Government as profit-sharing scheme 
between miller and grower based on recovery per cent may also come into practice m our country in due 
course as is prevalent in foreign countries. 

The higher recovery per cent will also reduce the cost of production of sugar w’hich will make it possible^ 

to place Indian sugar at cheaper rates in international market as shown below and will serveas source of 
much-needed foreign exchange. 


Quantity of 
cane crushed' 

Recovery 

% 

Sugar 

produced 

Cost of cane @ 

1 Rs. 40/- per ton 

Gost of produc- 
tion of 1 ton 
of sugar 

100 tom 

9 " 

9 tons 

Rs. 4 , 000 /- 

Rs. 444-40 

100 tons 

1:0 

10 tons 

Rs. 4,000/- 

Bs 400 00 


When recovery per cent is increased by one per cent for the same quantity of cane crushed, under the 
existing system of payment, the cost of production of sugar per ton will be less as the total cost incurred 
towarcE the purchase of the raw material will be the same in both the cases.^ If the basis of fixing sugar 

pTe L anrrelation to the^^^c of raw material utilised, higher recoveries will necessarily result in lower- 

ing the price of sugar. . 

The navment of cane on Sisma formula already tried by sugar industry takes into account the recovery 
per cent obtained in a factory. Before long, the payment of cane involving the quality of cane m one way 
L oS m^S ”“adopled as -the »u»e is cLtemplatcd by all inte«sted m sug»: mdus.ry, 

Sisma Formula 

This formula has been evolved bv South Indian Sugar Mills Association. The price payable by factories 
for nett'amount realised gy individual factories from the sale of sugar and on 

the actual recovery obtained by individual factories is as follows .— - , , . • 

' 0 - , '■ 
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Sugar price per ton 

Cane price 

At and' above Rs, 940/- - . ' 

70 per cent. 

Nett amount realised by incUvidua! faclori<*s from the sale of 
sugar divided by the actual number of tons canes used 
in the production of one ton of sugar (i.c. average recovery 

per cent) 

AtRs. 840 /- . . 

67 

” 

AtRs. 740 /- . . .. 

64 


At Rs. 640 /- . . ■ • • • 

61 


At Rs. 540 /- .. .. 

58" 


AtRs. 440 /- .. .. .. 

55 „ 


At Rs. 440 /- . . . . 

52-5 . V . 

. 


The (WBYct^B TBCOdBty pGY c£tU is a percentage oi sug'at procliiced to cane crushed o\ et the caitirc’' season in, 
the year. ■ 

The average sugar price is the price realised from the sale ol all sugar sold during a particular period 
following the season by number of tons sold after deducting excise duty and other taxes. 

The average Indian sugar recovery per cent is 9’72 during 1956*"57 which is low as compared to 14 
per cent recovery obtained in Australia which is the highest in the world. The average sugar recovery 
per cent of Madras and other states in India for nine years are presented in Table I for comparison. 


Table I 


SI. 

No. 

Name of State ' • . 1 

1 

■< 

Recovery % 

1. 

Madras , . . ^ ■■ ' ■ . • • i 

'9‘14 ■ 

2. 

Uttar Pradesh , . ^ . . j 

9 •70 

3. 

Bihar, . . , ^ I 

10-03 

4, 

Bombay . i 

■11*53 ; 

5. 

Andhra Pradesh . . ..I 

. ■ j 

9-47 . 

6. 

■Punjab 

,9-55 ■'■■■■ 

7. 

Madhya Pradesh . . 

. 9*37 

8. 

Mysore , , . . 

9-99 


Kerala . . . . 

8‘13 

10. 

Orissa . . . . . . 

' . 8-79 ' 

11.,," 

West Bengal , , . . ' . . ; . ... 

.■■^■" 10-44 


All India , , 

' 9-88 


In respect of sugar recovery per cent the Madras State compares favourably with most of the other 
Indian States except Bombay. Bihar, U.P., Mysore and West Bengal. 

Sugar Recovery per cent in Madras State 

The average sugar recovery per cent for the three factories in Madras state is given in Table 11 for a 
period of eight years (Fig. 1) (Data compiled from Annual report of Sugarcane Development Scheme 
Madras 1950 to 1956). 



January-March, 1960] sugar regovery per cent of sugar factories in madras state 


Sugar recovery % 
Madras State 


Pugalur 
All India 


Nellikuppam 

Madura 


Table II 


In Madras State, the highest recovery IS recorded in Pugalur Zone. When the performance of 

dual factories is considered, the average recovery at Pugalurrs slightly better than Nellikuppam. 
Madura Susar Factory records low recovery as compared to both Nellikuppam and Madura. The 


Year , , . 

Recovery per cent 

All India 
Average 

Madras 


Pugalur 

Madura 

State 

Average 


Nellikuppam 
Main season 

Main 

season 

Special 

season 

Main 

season 

Special 

season 



1949-50 .. 

9-25 

8-97 

9*06 



9*88 

9*60 

1950-51 

9-11 

7*96 

8*00 

7*73 


9*99 

9*35 

1951-52, .. ■ .. 

8*73 

8*20 

8*07 

7*14 


9*59 

8*65 

1952-53 .. . 

8-91 



6 •04 


9*96 

8*84 

'■.'i953-54. , 

9-22 

9*11 


9*09 

.. 

10*07 

9*20 

^ 1954-55 .... . . 

8*75 

10*52 


9*73 

** 

9*93 

9 *24 

,J955-56,;'.,.'' , .. 

8 •46 

10*16 

9-71 

9*30 


9*93 

8*85 

1956-57 .. 

9*00 

9*93 

9-31 

8*90 

7*96 

9*72 

9*16 

Average'.;, 

8*9 

9*2 

8*8 

8*2 

7*9 

9*9 

9*11 
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potentiality of each zone differs in giving a h.gh re«m-ry ,kt crut. fu Iht .hr > • » > ‘ .s 

higher than the special season, both at Pugalur and Mudnra. Hrtwrrn Pugalui and MaOn.i, .hr fonnrr 
reLds an increase of 1-03 per cent recovery for mam season and 1 rmt lor spmal srason. 


Table 111 

Monthly recovery per eail of differetil fm-torks in Mmlr/is Sltile 





Av< 

Re 

U\fTA *3, 


Montli 


Neliikuppiuu 

Bu^abir 

M.lfllllM 

December 



■ .. : B‘47 

9* 2b 

Ilf 

January 



■ . , B-Bir 

9 -/I 

II '39 

February 



. 9- 3b ■ 

' 9 ‘23 

fF7b 

■ Marcli 




9 '33 

11 '.v; 

April 



: 9* 3b 

' B ’ i 

9'bl 

May 



: 7 913 

IMIO 



A\'eragf‘ 

, . 

■ 8*9 

i 9’l 

H’3 


The above data indicate that for Nellikuppam, recovery is not satisiaeiory ai ilir eonimencernrnt of 
the season when compred to Pugalur, though it is on par with Madura reeoveiy. Improvement in nTovery 
is noticed from December-March for all the thre<- factories. The ontinni is not satisfariory liu’ late rrushings 
at Pugalur while a uniform level of recoverv is noticed in ease of Madura of all il.r months ol' rnishing. 
(Fig. 2) 

I’Ui. 2. 


Monthly sugar rreoviTv 

■ ill ■ Madrasi State 



7 

DEC ■ ■ y vm ■ MAit , ^ At»M. MAY 

Morriis 


DtSCUSStO.N 

It is to be borne in mind that the recovery per cent of these three factories are not strict!) t onipitrahle 
as the varietal position is not the same in all these zones. Neither a common harvesting seheihile nor the 
samc crushing duration is assumed in considering the available data for comparison. The partienhtr^ gsitiier- 
ed will sewe at best as an indication only and it seems probable titat caeh zone has an inherently diller- 
ing potentiality in giving a good recovery. The data has to be reviewed and analysed agtiinst this haekgrotind. 

The sugar recovered in a factory is dependent upon many factors of which varietal position, duration of 
crush and seasonal factors are considered most important. While the first two factors are Cijutrollahle, 
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the seasonal attribute is ^beyond human approach and it is of primary importance ' to locate factories in 
areas where natural facilities exist for obtaining high recoveries. Assuming uniform 'factory efficiency, the 
factors which are primarily considered as responsible for fluctuations in recovery are presented here. 

Sugar RECOVERY IN RELATION TO SEASON 

The climatic factors which predominantly influence the formation and accumulation of sucrose in 
sugarcane should be favourable for cane cultivation. Temperature, rainfall, humidity sunshine, wind 
etc. constitute the major climatic factors which are collectively known as season. A dry warm weather 
during day and cold night at the maturity phase with fair and uniform distribution of rain during its active 
grand growth period is considered optimum for producing high quality cane. The prevalence of wet 
weather during harvesting stage may keep the vegetative phase active delaying maturity. The rainfall data 
for all the regions are furnished from November to April during and preceding harvest season in Table IV, 

Table IV 


Rainfall in inches 


Year 

Nellikuppam 

Pugalur 

Madura 

1950-51 .. .. 

16*26 


16*75 

1951-52 . . , . 

39*31 

7*84 

11*34 

1952-53 .. .. .. 

17*95 

6*44 

3*28 

1953-54 

, 1 

15*30 

3*66 

5*91 

1954-55 .. ■' ' .. ■ .. 

12*67 

3*10 

1*91 

'1955-56 .. ; ' 

.14*25 

8*67 

9*18 

1956-57, 

18*10 

5*45 

16*31 

Average . . . . 

! 19-12 

i ■ . . 

5*02 

9*24 


The data indicate that the mature cane fit to be harvested receive considerable amount of rain during 
North-East monsoon in November-December in Nellikuppam area. The wet weather and excessive rains 
are responsible for giving a low recovery at the start as compared to other two areas where precipitation 
received is relatively small Thus the region selected for location of sugar factories should be free from heavy 
rainfall during its harvest period. The above view is also shared by duToit (1958) who places climatic 
factors, particularly wet weather, above ail others as mainly responsible for sucrose fluctuations in canes. 
The same author attributes peak sucrose accumulation to a cold season, but more often to a dry season. 
Considerable rainfall preceding harvest and appreciable temperature during harvesting stage and low total 
hours of sunshine during its life cycle, are said to cause decline in sucrose content. 

Recovery per cent in relation to varieties 

The varietal distribution more than anything else in^ a factory zone wffi largely control the sugar 
recovery per cent. In Pugalur sugar factory zone the inajor variety grown is only Go. 419 and bulk of 
the planting is done during February and March. This being a late season variety, does not give a satisfactory 
quality at the beginning of the crushig in December or January resulting in poor recovery. Similarly at 
the end, over-matured canes get into the crush giving a low recovery in April and May. In order to over- 
come this and to prolong the crushing season fairly with good recovery, a varietal combination consisting 
early, mid-season and late varieties is recommended for this zone. The area under Co. 449 is gradually 
expanding and this is already reflected in better recovery. The recovery per cent at this factory seems 
to be capable of further improvement if a suitable varietal programme is followed in this tract. As between 
Pugalur and Madura, the recovery per cent is better at the former zone as compared to Madura for the 
same variety and it appears that Pugalur is more advantageously situated in realising a high recovery than 
Madura. 

As compared to this, the varietal position in Nellikuppam zone is very interesting. The three varieties 
Co. 281, Co. 349 and PoJ 2,878 which were considered satisfactory for its sucrose content and grown during 
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earlier years have now been, eoiiipletely replaced by high sugared' varieties like CIo. a27 and (.Vi, 4'l-9. 'The 
■ variety Go. ,419 which is a, doniiiiant .variety in other two -.factories is oeciipxing a negiigllde ar«‘a in this Koiie. 
The reason, for , this. when analysed w.iil indicate that Co. 419 under conditions obtaining in tliis zotu* will give* 
a ,pDor. recovery. The, recovery is related to commercial cane sugar per cent in cane while (L(h»S. in toits per 
acre , attributed to, any. variety takes both yield and quality of cane into consideration. So long as the pay- 
ment, of cane is, made;. on, .weight basis without'- any reference to its sugar coment, the atlribnlt* of more sugar 
■per.acre alone without satisfactory quality -.may. not make the variety eligible for large scale ciillivation in 
, factory areas lest low recovery sho'uld result. ' Even, the latest available data show ilie superiority of “ wonder 
.cane Co. , 41 9 both .in' respect of yield , and C.G.S.' in tons per acre, but it has not rnach* any headway due 
to its unsatisfactory sucrose content in this zone. This aspect of varieties need to lie ek*ar!y studied bCbre 
: its spread is contemplated in a factory, zone,' With a varietal schedule, Admli cropping and high sucrose 
,va,rieties,like Go., 449 and Co. -527, this lactory is only able to maintain its rec:overy p(‘r c'ent and ncjt even 
slight increase is noticeable as compared to its earlier recovery. The possibility of improving the^ recrA’cry 
per cent, still further in this zone o'ffers a chaile,nge to the research worker in the face of unfavourable climatic 
factors. Varietal selection and cultural improvement by way of following a rational har\’esting sriieduh^ 
seem to offer fruitful lines of work in this area. 

Sugar '.RECOVERY in relation to manuring 

The per cent of sugar recovery is likely to be affected by the manurial dose* applied to the cane crop 
in the tract. As the cane is purchased on weight basis, the present tenden<‘y < jf the grower is to push 
up yield with high dose of manuring at the cost of quality of cane. The research work dom* so far on tins 
aspect show that manurial needs of a zone should be decided with reference to tlu* variety grown and soil 
type etc. Parthasarathy (1956) opines that manure is better utilised in sandy and loamy soils as compared 
to clayey soils. As higher dose of nitrogen will depress the juice quality imd<*r garden land or light soil 
types where the utilisation of manure applied is more, a lesser dosage is to he recommended if good quality 
cane is the objective. In Neliikuppam factory zone where garden land cultivation is predominant, a dosage 
of 250 N is advocated per acre. Ryots are prone to apply even upto 350 lbs. X |)er acre which may givt^ 
increased tonnage of poor quality cane under conditions such as delayed application. I'he heavy manurial 
schedule adopted under such soil types may also contribute its share in pulling down the recovery ixi this zont\ 
The manurial dose needs to be fixed up with reference to major soil types. 

Apart from the above three major factors there are other causes which ma\ ])ossi!)ly influence the 
recovery per cent. The possibilities of other factors such as excessive or inadequate irrigation, incidence of 
pests and diseases, and delayed applications of manure etc., affecting tlie sucrose content of cane, c<mse<,|uent!y 
modifying the sugar recovery per cent cannot also be ignored. 

Summary AND Conclusions 

The average sugar recovery per cent of the three sugar factories in Madras state have been reviewed and 
compared with other states in India. The recovery of Neliikuppam Sugar Factory (8*9 per cent) is slightly 
less^ than Pugalur (9*2 per cent) and comparatively better than Madura (8*2 pvr cent) though rich cane 
varieties like Co. 449 and Co. 527 are grown in the former zone. The season seems to play an important 
role in growing canes rich in sugar. The location also determines a second season of crushing during 
August-October though the recovery obtained in special season is lower than the main season which again 
emphasizes the effect of season on quality. Selection of suitable varieties for Neliikuppam zone to over- 
come the unfavourable climatic factors and a proper varietal planning in case of other two factories appear 
necessary in pushing up the present recovery of Madras state as the possilfiiity of obtaining sugar recoveries 
over 10*5 per cent has been indicated in Pugalur zone. 
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' : SOME IRRIGATIONAL STUDIES WITH IMPORTANT SUGARCANE 

VARIETIES IN THE PUNJAB 

. By .■ 

Harbans Singh, Puran Anand Adlakha and M. M. Singh Thakur 
{Sugarcane Research Station^ Jullundur, Punjab) 

Introduction 

^jN the matter of cane acreage, Punjab occupies second or third position in different years amongst the 
important cane growing States in the country. Cane area in the State in different years has varied 
between 3*5 and 4 lakh acres. On an average 70 per cent of this constitutes irrigated area. The irriga- 
tional facilities during summer are not adequate in various tracts. For rainfed area and where irrigationai 
facilities are insufficient, varieties %vith less water requirements are needed. To assess the behaviour of the 
important cane varieties under different conditions of irrigation, the above studies were taken up at the 
Sugarcane Research Station, JuHundur. Alongwith the field trials, morphological, physiological and 
anatomical studies were also carried out to ascertain the characters responsible for greater vegetative growth 
even under restricted irrigationai conditions. 

The results of irrigationai experiments described in the annual reports of the Sugarcane Research 
Station, Lyallpur (1934-39), the Sugarcane Research Station, Jullundur (1946-49), the Sugarcane Research 
Station, Pusa, Bihar (1936-40), and the Sugarcane Research Station, Shahjahanpur, U.P. (1953-54), bring 
out the beneficial effect of irrigations on growth and final yield of cane. Harbans Singh et al. (1951) showed 
differential behaviour of different varieties to irrigations. Martin (1920), Mameli (1926), Khanna and 
Raheja (1938) and Rao (1950) have tried to correlate the morphological, physiological and anatomical 
characters with the drought resistance of different crop varieties. 

Material and Method 

These experiments during 1952-53 were conducted on the sandy loam soil of the Research Station. 
The physical composition was : — 

Table I 


Type of soil 

■ 

■ M 

1st foot 

2nd foot 

Clay + silt 

Fine+ 
coarse sand 

Clay+silt 

Fine+ 
coarse sand 

Sandy loam 

46-00 

54-00 

' j 

45-65 

54-35 


It was a complex experiment arranged in split plot design with irrigations as main plots and varieties 
as sub plots. The treatments were all combinations of the following:— 


Varieties 


Irrigations 

■"Vi~Co.:3i2 ■ .. 

I. 

Pre-monsoon 7 days 

Post-monsoon 15 days 

■Va— Co.L.9 ■■ ■ .. 

h 

Fre-monsoon 7 days 

Post-monsoon 30 days 

Vs—CovL. '29 , '' .. '■ ' .. " , ,,, ... 

h 

-do- 14 days 

-do- 15 days 

V4~eo. 453'',' 

c 

-do- 14 days 

-do- 30 days 

Vs—Co.en 

h 

-do- 21 days 

-do- 15 days 

Ve—Co. K. 30 

u 

-do- 21 days 

-do- 30 days 
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Experiments were sown in the 2nd half of March, representing the normal planting time in the 

tract. .The cane .was sown in rows two. feet apart at a seed rate o.t, 40,000 two-l.)iidd.ed setts per acre. 

Farmyard Manure before planting and Ammonium Sulphate with subsequent irrigations were applied 

at 100 lbs. Nitrogen per acre. The net plot size was l/80th acre (1.0^ x54*5). Ihe Meteorological 

data. for the. year 1952-53- have been presented in Table 11. 


Table II 


Meteorological data — J uUundur 


Months " , 



1952-53 



Mean 
d ifference 

Average - 
liLioikiity 1 
Percentage* 

Rain- 

fall 

in 

inches 

No. of 
rainy 
days 

Maximum Temperature (OF) 

Minimum Temperature (OF) 

Highest 

1 

Lowest 
' 2 

Mean 

3 

Highest ' 

4 i 

Lowest 

5 

Mean 

6 

between 

3 and 6 

March ■ ■ 

88-5 

63*3 

80* 1 

66*5 

44-8 

53*4 

26-7 

61 

i*.54 

7 

April 

107*0 

83*5 

98*5 

79*0 

54-8 

65*3 

33*2 

42 

T 


May 

114*5 

92*0 

103*9 

89*0 

66*8 

73*5 

30*4 

30 

0-55 

3 

June 

ili*0 

82*8 

101-3 

89*6 

66*0 

78*8 

22*5 

48 

3*06, 

6 

>iy 

103*4 

85*9 

95*0 

84*0 

71*2 

77*5 

17*5 

70 

4*65 

9 

August ' . . 1 

98*0 

76*1 

92*9 

81*9 

71*4 

70*5 

16*4 1 

78 

21*56 .' 

17 

September . . 

100*2 

94*2 

97*2 

80*0 

68*0 

73-0 

24*2 1 

1, 56 

0*00 


October 

99*6' ,. 

88*6 ’ 

93*0 

68*5 

48*4 

58*3 

1 34*7 ^ 

i 50 

1 ' 0*00 

: • ■* 

. November . .. . 

90*0 

76*0 

82*8 

52*3 

38*4 

45*6 

! ' 37*2 

51 

! 0*00 

.. 

December . . 

78*8 

63*0 

71*7 

49*8 

33*2 

39*3 

1 ■ 32*4 ■ 

62 

j '0*06 

i; 1,' 

January 

72*2 

56*2 

65*1 

51 *9 

36*0 

41*8 

1 23*3 

j 

73 

1 2*54 

! 

1 ' • ^ ■ 

February . . 

87*3 

61*9 

75*5 

56*5 

36*4 

47*2 

1 28*3 

64 

1 ^ 0*26 

, ^ .. 

Total . . 


r ■ ■ 


1 ' 

1 34*22 

i 

i 51 

1 


The number of irrigations and acre-inches of water applied in 1952-53 w^re as given in Table II L 


Table III 


Number of irrigations 


Acre inches of water 


IrrigationaJ intervals 

Pre- 

monsoon 

Post- 

monsoon 

Total 

By irrigations 
at S" each 

Rain 

' Total ■ ■ 

1, .. 

13 

8 

21 

63*0 

,32*42 

95*42 

la... 

IS 

5 ■ 

18 

54*0 

32*42 

86*42 

I3 . . 

' 7 ' 

8 

' 15,: 

' 45*0 ■' 

32*42 ■■ 

1 ... 

77*42 

h 

. . 7 

■ ' 5 

' 12 

, 36*0 ' . ' ‘ 

32*42 

'■ 68*42 ■■,. 

h 

5 

8 

i- ■ ■ 

39*0 

32*42 

71*42 

I6 .. 

5 

;.. ■: 5' 

|: 1.0 

30*0 

32*42 

62*42 
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Main shoots were used for linear growth measurement and the Same were used for studies on the 
other bionomics of the plants discussed in this paper. 

EXPERIMENTATION 

Tiller production 

Table IV ■ 


Tiller formation per clump 


, Imgational intervals , 




1952--53 




Go. 312 

Go. L. 9 

Co.L.29 

Co. 453 

Co. 617 

Go. K. 30 

Meanibr'rS. 


2 

3 ! 

1 

4 

5 

6 

7 

8 

7 days , 

3*9 

1 

1 

4-5 i 

Pre^mansoon 

4*3 

3*2 

3*0 

3*7 

3*8 

14 days 

5-0 

4*1 

4*7 

2*9 

5*5 

3*9 

4*3 

21 days 

3-9 

3*6 

4*0 

3*0 

2*5 

3*2 

3-4 

Av. for V’s. 

4*3 

4*1 

4*3 

3*0 

3*6 

3*6 


7 days . . . . 

3-2 

3*5 

Monsoon 

3*6 

2*5 

2*8 

3*2 

3*1 

14 days . . . . . 

3-8 

2*8 

3*8 

2*8 

3*0 

2*9 

3*4 

21 days .. 

3*0 

2*5 

3*1 

2*4 

3*0 

2*8 

2*8 

Av. for V’s. 

j 3*3 

2*9 

3*5 

2*6 

2*9 

3*0 


Bays' , 

Fro Poi.t 

7 15 

2*2 

2*8 

1 Post-Monsoon 

2*7 

1*7 

2*3 

2*3 

2*3 

7 '30 

2*9 

2*7 

3*2 

2*2 

3*0 

3*0 

2*8 

14 15 . 

1*9 

3*3 

2*2 

2*6 

1*8 

2*3 

2*2 

14 30 .. .. 

1*8 

1 2*1 '■ 

2*9 

1*8 

2*2 

1*8 

2*1 

21 15 

2*7 

2*3 

, 3*6 

3*0 

2*3 

2*6 

2*7 

21 30 

2*6 

! 2*6.' 

t 

2*7 

2*9 

2*9 

2*5 

: '2-7 

Av. for V’s. , .... 

2*4 

2*5 

2*9 

2*2 

2*4 

2*4 

1 


Table V 
1952«53 


" Irrigational Treatments 

Linear growth per main shoot in inches 


: Go. 312 

; Co. L. 9 

Co.L.29 

Go. 453 

Co. 617 

Go. K. 30 

Mean 



Pre-Monsoon (hi 

f week of July) 




■' ^'.days/;,; ' ' , 

■',23*8;' 

18*2', , . 

I 18*7 

, ■ 27 *4 . 1 

23*0 

23*9 

22*5;. 

'14 days ' 

23*5 

18*0 ' 

18; 2 

24*0 

19*0 

21*9 

20*8 

2 1 days 

18*8 

13*6 

14*9 

20*1 

18*8 

18*8 

16*9 

Av. for V’s. 

y' 22*0' 

: 16*6" 

17*3 

23*8 

19*2 

21*5 
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Table V— (Conti.) 
1952S$— (Conti.) 


Irrigational Treatments 

Linear growth per main shot In inches 

Co. 312 

Co. L. 9 

Co. L. 29 

Co. 453 

1 Co. 617 

Go.K.31) ; 

.Mean. 




Monsoon {Mid Seplemk 

'■) 




, 7 days. . 

: ■ 62-2 ■ 

57‘3 

59*6 

.' 77*9 


■ 73*7. 

j , 59*6 ■ ; 

..■63*0 

14 days , . . . ; 

■62*4 

58-1 

57*8 

74*4' 


67*5 . 

i 59-7 

63 * 3 

21 days . . 

57*9 

51*4 

52-3 

68*9 


67*5 

1 53*2' 

58*6 

■ Av. for V*s. . . . 

60*8 

55;6 

56*6 

73-6 

L 

69*6 

1 ■ 57*5 j 

Pre-days Post- days 



Post-Monsoon {End-Demniher) 




7 15 .. 

77*5 

62*1 

65*6 1 

85*9 1 


S0*i,. 

61*7 

72*2 

7 30 .. 

76*6 

66*3 

62-8 

78-5 


79*7 i 

i 

62*6 ■ 

71*1 

■ ^ 14 ■ 15 ... 

69*1 

71*0 

69*2 

86*7 


80*3, , 

65*0 

■73*7 

14 30 .. 

1 " 72*l'' 

63*0 

73*8 

82*0 


79*2 1 

69*3 

73*2 

■2r'- 4.5' .. .■■■■ 

63*3 

62*0 

65*4 

79*4 ■ 


75*0 i 

62*0 

67-9 

'30:" 

64*5 

58*0 

58*3 

73*4 


70*0 1 

53*6 

59-6 

Av. for V*s. . . . . 

70*5 

63-9 

65*9 

81*0 

77*4 ' 

62*4 



Thickness ani Intermdes of Canes 
Table VI 
Bionomics at Harvest 


Mean for varieties 1952-53 


Mean for irrigations 1 952-53 


v../iAscrv<iiiwis 

Co. 

Co. lJ 

Co. L. 

Co. 1 

Co. 

Co. K. 

I. 1 

la 

h 

h 1 h ' l6 

14 1 15 ; 16 


312 

9 : 

29 

453 1 

617 

1 :,30' 

11 1 

12 

.. 13' 

Average number of internodes per cane 

10*9 

9*8 

9-4 

10-1 1 

10-0 

9*r^ 

10*2 

■ 9*7' 

10*0 i 

10*0 1 9*4 . 10*6 

Average maximum thickness in cms. (Girth) 

■: 2*12 

j 

2*09 

1 -93 

^2-54 

. 

2-09 

1*98 

2*16 

1 . . .1 

2*11 

2*18 

2* 14;,. 2*06 2*09 

■ ! .' ■■ . ■"! 


Tiller production in pre-monsoon and monsoon periods and cane formation in the post monsoon period 
was greater in case of liberal and normal irrigational treatments particularly in case of the latter. 

;■ 'Out' of the varieties particularly Go. L. . 29'- followed by Co.' 312. gave the .maximum tillers during 
the pre-monsoon period. 

Plant growth was markedly influenced by differential irrigations during pre-monsoons and the 
growth differences were significantly in favour of 7 days and 14 days irrigational intervals. Tht‘ 
better growth under these treatments continued to persist even during monsoon and post-monsoon 
periods but the^ crop under restricted irrigational treatments was most benefit ted from the rains. The 
post-monsoon differential irrigations, however, did not show any beneficial effect on growth. 

As in the case of other bionomics, higher irrigations especially during pre-monsoon period have 
resulted in greater thickness and higher number of internodes of canes at harvest. 


106 


January-March, 1960] 


SUGARCANE VARIETIES IN THE PUNJAB 


Table VII 


field of millable canes 


Irrigational intervals 

Average yield of stripped canes in mds. per acre 1 952-53 

Co. 312 

Go.L.9 

Co. L, 29 

Co. 453 

Go. 617 

Co. K. 30 

Mean for Fs 

Pre-days 

ri/7 

Post-days 
: 15.. , 

629 

329 

403 

740 

553 

475 

52! *5 

T2I7 

30 : 

616 

425 

619 

734 

612 

502 

.584*7 ■ 

; r3/i4. 

,.15.. 

564 

365 

385 

1 548 

465 

387 

452*3 ' 

r4/i4 

30.. 

504 

364 

430 

604 

517 

431 

- 475*0 

' F5/21. 

' 15 .. 

559 

333 

432 

611 

457 , 

438 ! 

471*7 

r6/2i 

30 . . 

472 

243 

345 

514 

401 

361 

389-3 

Mean for V*s. .. 

557-3 

343-2 

435-7 

625-2 

500-8 

432-3 



Comlmons at 5 per cent C.D. at 5% in mds. per acrfe 


i. Irrigations F2 FI £4 ^ £3 F6 

(584-6) (520*5) (475*0) (471-8) (452*3) (388*3) “ 64-76 

li.' Varieties YL_j5 " W" V6 

625-2 557*3 500*8 435-7 432*3 34.3 -2 

iii. Interaction Nonsignificant. 102*24 

While the higher number of irrigations influenced the yield favourably in almost all the varieties^ 
their differential effect was less marked in the case of Co. 312, Co. L. 29 and Co. 19 varieties. These varietiesj 
therefore, have a greater capacity to stand water shortage than the others. For rain-fed areas or where irriga*- 
tional facilities are inadequate, cultivation of only such varieties can ensure successful cultivation of cane. 

Table VIII 


Juice analysis 


Varieties 


Sucrose Percentage 

on 2 lst/22nd January, 1952-53 


Post-monsoon 15 days 

Post-monsoon 30 days 

Mean for 
V*s. 

Fi 

FS 

1*5 

V2 

1*4 

1*6 

Go. 312 


13-83 

14-22 

13-54 

13*60 

13*45 

14-11 

13*79 

Co. L.9 


12-58 

13-95 

14-14 

12*86 

14*12 

13*87 

13-59 

Co.L.29 .. 


12-90 

16-72 

16-19 

15-37 

16-80 

16-80 

16-30 

Co. 453 


13-79 

14-34 

14*06 

12*35 

14-18 

14-00 

13-79 

Co. 617 ' ' . . ' 


14-19 

15-10 

14*29 

13*54 

14-21 

14-11 

14-24 

Go.K.30 


13-50 

14-16 

14*38 

n-ii 

13-17 

12*24 

13-25 

Mean for I’s .. 

13-96 

14-75 

<L . 

14*26 

13-41 

14-32 

14*25 



Analyses were carried out at monthly intervals from November to February and the results for the 
month of January are presented. There are no significant differences in the quality of juice from different 
treatments. Less formation of sucrose under higher number of irrigations is due to better growth put 
in by the crop especially the late varieties. Such differences in the case of Co. L. 29, on early maturing 
variety were rather narrow, showing that due to its comparative low growth potential, the growth differences 
under different irrigational treatments were not wicie. Restricted irrigations in the post monsoon period, 
however, tended to hasten maturity. 
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Table IX 
Leaf Production 


Leaf area per main shoot in square inches 1.9 j2- 


!-"53 


Irrigational Treatments 

' Go.312 

Co.L.9 

Co. L. 29 

Co. 453 

■ Go. 61.7 

Co. K, 30 'Mean for V%, 



Pre-monsoon {1st week of Julf) 


139-5 1 

169-4 

7 days . • ■ • 

141-7 

125-4 I 

121*3 

265-5 

^ 223-1 . ; 

14 days 

140-30 

132-9 

134-4 

227*6 

220 -i 

132-6' ! 

164-6 

21 days' 

114-1 

:'73-5 ,| 

100-8 

181*6 

112-3 

81-21 

110-1 

' Av. forV’s. 

132 '0 

110-6 

118-8 

224-9 

185*2 j 

117-8 ; 




Monsoon (Mid-September) 


207 • I 

:W‘i ' ,■„ 

7 days 

284*0 

270-8 

258*9 

387-1 

412*5 

■ 14 days '* • , ' ' : • * 

282-3 

270*4 

269-5 

347-3 

410*3 

206-6 

296 '9 

'2Ldays 

253-8 

. ■ 

227-1 

156-4 

232*2 

■340*0 

160-3 

249-8 

-•Av* for V*sv ' * vj 

. 273-4 V ^ 

t . 

256*1 

’ 

241-6 

345*5 

387*3 

191-3 


Days 


Post-monsoon(End-Pecember) 




Pre Post 

7 15 

139-4 

192*4 

152-9 

262-6 

1 ' 312-s 

134-. 1 ! 

199-3 

7 30 

145-3 

168-8 

130-3 

268*1 

1" ■ 288*2 

'"'lSS-5 

180-8 

14 15 .. 

175-1 

249-6 

110-4 

348-1 

'313*1 ' 

iI5*5': 

! 218*7 

14 30 ... 

184-1 

151 -8 

113-9 

352-8 

, '313-4' 

124-4 

'! ' 124-2 

1 

21 15 

149-9 

153-39 

151-1 

314-0 

j ',328-7 

116-3 

202-5; : 

21 30 

138*4 

179-9 

114*6 

270*8 

■j.'. . 264-6 

j 112-3 

181 -8 

Av. for V’s, 

155-4 

182-7 

129*9 

302*9 

I" .2'95-l7" 

1' 124-7 



Higher number of irrigations exhibited beneficial effect on the number and leaf area per stalk in almost 
all the varieties. Variations in these characters under liberal and restricted irrigations were, however, 
less marked in the case of Co. 312, Co. L. 9, Co. L. 29 which also showed comparatively less variation in 
yield. Varieties which are capable of standing water shortage, have also a capacity to produce more 

number of leaves even under unfavourable conditions. 


Table X 
Analormcd Studies 
1952-53 


Varieties 

Av. moisture ! 
percentage ; 
last opened 
leaf 

Av. No. of stc 
mr 

i 

matapersq. | 

“• ■ 1 

Av. length 
per stomata 
in p 

. ;„■ ' !■'■ 

■ 1 

Av. breadth 
per stomata | 
in P 

Ratio of 
length to 
breadth 

Av. cuticle 
deposition 
in P 

upper 

surface 

lower 

surface 

Co. 312 

67-6 

75-2 

179-7 

46-20 

22-54 i 

,i 

1 : 2*05 

4-0 

Go. L. 9 

68-4 

IIM 

203-1 

18-52 

18-82 1 

1:2-19 

3 *6 

Go. L. 29 

63-6 

96-1 

156-7 j 

45-32 

22-00 } 

1:2*06 

1 4*9 

Go, 453 

68-5 

96-1 

194-3 1 

44*48 

20-48 1 

1:2-17 

: 3-64 

Co. 617 

68-4 

92*7 

183*9 

44-40 

21-60 ' 

i : 2*06 

1 3*63 

Co. K. 30 

68-1 

110-6 

215*2 

43-60 

20-00 ^ 

1:2* IB 

1 3-87 

1 
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: Both the number and- size' of stomata on the upper and lower surfaces of the leaf were less in the case 
of Go. 3125 Co. L. 29 and Co, L. 9 varieties. The cuticle deposition,, howeverj , was higher on the same 
varieties as compared to others like Co. 453' and Co. 617. .As the former varieties showed less yield variation ■ 
under liberal and restricted irrigations, these varieties possess greater capacity to stand drought as compared 
,to the other varieties.. The less number of stomata, higher cuticle formation are thus indicative of thc' 
-drought- resistance in these varieties. 

Discussion 

■ Higher irrigations have been found to increase foliage, number and thickness of internodes and length 
of stalks in almost , all varieties. Harbans Singh et al. (1951) found high positive correlation between these 
characters and final tonnage of canes as also amongst these different bionomics. The higher yield under 
increased irrigations is thus the resultant of improvement brought about in these canes and leaf characters. 
Out of the different varieties, Co. 312, Go. L. 29 and Go, L. 9 showed less yield variation under, varying \ 
irrigational levels, whereas the performance of Co. 453 and Go. 617 was found to have been adversely affect- 
ed under restricted irrigations. The anatomical studies have shown less number and small sized stomata 
and more of cuticle deposition in the case of Co. 312 and Co. L. 29 varieties. These characters according 
to Mameli-Calvino (1926) and Rao (1950) were found to be associated with drought resistance in Sugarcane. 
Go. 312 and Go. L. 29 possess higher capacity to stand drought and the same is reflected in their yields under 
liberal and restricted irrigations. ** 

■ 'Summary-. ■ ■ . 

1 . These experiments were carried out at Sugarcane Research Station, Jullundur^with a view to assess 
the irrigational requirements of the important Punjab canes and the role played by soW of the morpholo- 
gical, anatomical and physiological characters on their capacity to stand drought. 

2. Of the different important treatments, liberal irrigations in the pre-monsoon period tended to 
increase the tiller production. 

3. The varieties Co. L. 29, Go. 312 and Go. L. 9 showed higher tiller capacity and Go. 453 had 
the least production. 

4. Growth in terms of stalk length of all varieties indicated a marked influence of higher irrigations 
in the pre-monsoon period . These differences though greatly narrowed down during Monsoons, continued 
to persist even at the time of harvest. 

5. Crop under liberal irrigations put in higher per cent growth in the pre-monsoon period and 
comparatively less in the monsoon period than the growth recorded under restricted irrigation. The 
post-monsoon irrigational intervals did not reveal any appreciable effects on the linear growth of the varieties. 

6. Under varying levels of irrigation during pre-monsoon period, the varieties Co. 312, Co. L. 9, 
Co. L. 29 showed less variation in growth as compared to Co. 453 and Co. 617, having been affected more 
adversely by restricted irrigations. All varieties made less growth under restricted irrigations, 

7. Higher level of irrigations induced larger number of longer and broader leaves resulting in greater 
leaf area in pre and monsoon periods as compared to the restricted waterings. The varieties Co. 453 and 
Go. 617 showed greater variations in their leaf area under liberal and restricted irrigations in comparison 
to Co. 312, Co. L. 9 and Co. L. 29 indicating higher water requirements of the former varieties. 

8. Higher number of irrigations also induced more of internodes, thickness and linear growth in all 

the varieties. Co. 312 produced the highest number of the internodes while Co. 453 the longest millable 
canes. , ■ ■ ■ . 

9. Highest yield of millable canes was recorded under liberal irrigations during pre-monsoon period, 
the variations in post-monsoon irrigations showed no such influence on this character. 

10. Higher frequency of irrigations did not materially affect the juice quality though it depressed 
sucrose formation in early part of the ripening phase. Go. L. 29 an early variety behaved almost alike 
under different irrigational levels. 

11. The varieties like Co. 312, found comparatively more resistant to drought, showed smaller sized 
and less number of stomata on the upper and lower surfaces of their leaves. The resistant varieties also 
exhibited greater thickness of cuticle in their foliage. 
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AtBiNO Disease 

<^HE investigations 00 Albino disea^^ already conducted so far have yielded the following important 
^ information:— 

1 . Seed material plays an important role in the carry over of the disease. Shoots arising from the 
alfected setts obtained from the affected canes invariably show symptoms of the disease, 

2. Hot water treatment is helpful in mitigating the incidence of the disease but this method is not 
practicable on a large scale. It can be useful only in treating unclear seed material. 

3. The varieties show variations in their susceptibility. The important ones with appreciable 
incidence of this disease are Cos. 245, Cos. 321, Cos. 514, Cos. 515 and B.O. 10. 

Experiments on mineral spray of foliage of the affected crops are in progress. The chemicals used 
are Manganese. Magnesium, Iron, Copper and Zinc. The nature of the disease is yet to be established 
since attempts to reproduce it artificially have not been successful so far. 

The position of the incidence of this disease in U.P. is being kept under constant and close watch. 

(Director Sugarcane Research Shahjahanpur., U.P.) 


An Easy Method for Carrying out Rust Inoculation 

P HILE conducting rust inoculation on two months old seedlings of sugarcane the following method 
was adopted successfully. Heavily infected leaf material with fresh uredo sori were made into bits 
of convenient lengths dipped in water to moisten the surface and the sori were opened with^a fine needle, 
thus exposing the uredospores. These bits were fixed as shown in the figure to the under surface of the leaf 
of the host at the required place by means of gemclips without causing any damage to the tissue of the host 

Infected material fixed on to the host. 



A. Host. B. Infected leaf bit. C. Gem clip. 

leaf. The host leaves were moistened before the infected bits were placed. This moisture helps the germina- 
tion of the uredospores. The inoculated plants were covered with alkathene bags for 48 hours and the 
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ed with water twice a day. The infected nicthod was found to be 

advantageous over the other methods. (N. Jalle 

vMadras). , 

A »o» o» >». »»- ■>-“ “ ■ 

A ' ■ ihav State on stigafcane variety Cxl 4lt) 

h 5 ,rtprial red stripe disease was first encountered m non ^ * ‘^_Jp cveakd that the symptoms 

„) ,4); a,,. ChH.,„„h„ an,. 

were similar to those desenbed by Cottrell uorme w. . . . , 

Edgerton (2). ^ ^ the disease the morphological, cultural and biochenuca 

The paper presept, some " ° ^ "" ' 

properties of the bacterium as well as the pathogenici y 

Station, Padegaon. lines on suKarcane leaves. Ihe strijies 

The disease is characterised by the to ma™on symptoms occur 

were found limited to the lamma and did 

more intensely m fields that are thtek y p . from incised leaf tissue of Co. 419 on many 

The bacterium causing red stripe diseas^as i gram-negative rod, motile with polar flagella. 

occasions. Morphologically, the f "7“ f TSitv 

It remains uncapsulatedm glucose broth. Biochemica y^ but instead, the bacterium produced alkalinity 

glucose, lactose and sucrose Starch ^^4Sen sulphide was not produced Irom peptone water; 

in starch and maltose. Gelatme was liquified. Hydrogep^^^^ reduced to nitrite. 

indol was not formed from tryptophane m y ■ _ _ ^ bacterium isolated bv us, resembles closely 

On comparative reference biochemicd actm ’ sa„se disease by Christopher 

Xanthomonas rubrilmans (Lee). \ c a k„ n,„nerniis leaf iiioeulations made by 

The pathogenicity of ^^nrbaSrkUultur^ from potato-dextrose agar medium and 

covering the surface of the tender le^ wi a sharp sterile needle* The proniising siigart^ne 

,hm, s^tchte Ih; 759. ’6«. ’’I. 775, 787, 792, 794. 

varieties like Co. Nos; 475, 649, 658, 678, 68 a, dod, , > . , > ’ „ .-ratch test ” and as a consequence, 

798, 799, 800, 818, 911, 91^ 718 745 775 787 792 799, 800 am! 911 exhibited the 

the follo;ingvarieties viz.,Go.Nos:419 658 678, 718^45, 77^ 

typical symptoms. Field °6servations at Padegao „ at the susceptibility of a sugarcane variety 

^ 
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Chlorosis Disease of Sugarcane in Bihar 

P URING recent years occurrence of chlorosis in sugarcane plants has beem observed 

Bihar, it appears to be fairly wide spread though its incidence has been found to he low (as shown 

Table), the varieties affected being ten in number. , i 

Svmfitoms: Leaves of the affected plants beconae pale yellow or yellowish white 
devoidof chlorophyll. The canes may be affected either smgly or the whole stool may ht • 

affected stalks bLome comparatively thinner and stunted in growth, with the result 

yield and deterioratkrtTm juice quality. Apparently the disease is pmilar to „1 

Pradesh (1) and Orissa (2) but differs in detail and appears to ongmaie from different • 

observations made at Motihari in December, 1957 revealed the presence q( three different tyiies ol ( hloiosi. . 
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RESEARCH NOTES 

Incidence (^Chlorosu^ Bihar during 1956-57 


1 

District j 

Factory area 

Date of 
observa- 
tion 

Variety 

Area 
surveyed 
in acres 

Area 
affected 
in acres 

Incidence 

'Saran ■ ■ ■ ' ■'* •, ■" 

Siwan 

19-6-56 

Co. 313 

10-7 

0*7 

Rare . ■ 


Marhowrah 

19-9-56 

S9 

128*1 

22*8 

to stray. 


Sasamusa 

19-4-56 

B.O, 11 

32*2 

0*6 

SS , 


Sidliwalia 

8-5-57 

Co. 513 

91*8 

■ 2*2 J 

JJ 


Harkhua 

11-5-57 

B.O. 3 

88*5 

0*6 

„ to stray 




B.O. 11 

75-0 

0*8 


Barbhanga, .. -- •• 

Ryam 

26-4-56 

Co. 453 

0*9 

0*2 

J? 



19-4-57 

B.O. 11 

9*7 

0*3 




,?> 

Go. 513 

107-0 

0*3 

ff 


Hassanpur 

24-4-56 

Go. 513 

8*8 

0*8 





B.O. 17 

0-8 

0*9 

. . >9 


Lohat 

15-4-57 

B.O. 11 

71*5 

^ . 2' *5 ' 

33 




Co. 513 

35*9 

i ' 0*4^' 

33 

Ghamparan - . ■ • • * 

I-.auriya 

14-6-56 

B.O. 3 

95*1 

1*0 

33 



J? 

Co. 419 

38*5 

12*0 

33 



26-4-57 

B.O. 14 

26*4 

1 2*0 

i' , 

33 



jj 

B.O. 17 

12*7 

■'! ■ ' 0*7 ■ 

33 


Majhaulia 

12-6-56 


35*9 

5*3 ; 

33 




B.O. 21 

4*1 

0*3 

33 




B.O. 29 

1*0 

]. „ 0*5-, 

33 


Bagaha 

27—4—56 

B.O. 14 

118-8 

2*5' 

33 ' ' 




Co. 513 

31*0 

1 . 1*4 ; ■ 

,99 


Chakia 

24—4—5 

B.O. 11 

51*0 

0*6 

i 

33 

Gaya ** 

Warisaliganj 

4-5-56 

Co. 419 

46*0 

0*3 

1 33 




Total . . 

L134-6 

60*7 



1 . Uniform loss of chlorophyll in leaves with no sprouting of buds. This was found to be due to the 

poor root development . , / n • + 

2. Chlorosis with sprouting of buds at the top and below forming small aerial shoots, usually associat- 
ed with top and stem borers. . . 

3. Discoloration of crown leaves in strips or sheath; sprouting of buds common forming bunch o 

chlorotic leaves much reduced in size. ... 

Research Institute, Pusa, Bihar). 
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MidjcMan^ 

Seminars OF THE Scientific Staff of the Sugarcane Breeding Institute, Coimbatore 

CfrHE first Seminar of the scientific staff of the Sugarcane Breeding Institute, Coimhatore, met on 
^12-5-1958 Shri K. V. Srinivasan, Mycologist at the Institute, spoke on Certain recent studies ^on the 
microflora of the rhizosphere of sugarcane Defining ‘ the rhizosphere ’ as that portion ol the soil which is 
subject to the influence of the roots of the concerned plant, he described the characteristic, leatures of the 
rhizospheres of the different species of Saccharum and some of the hybrid varieties studied by him. In gtrieral 
S. oiicinarum harboured higher numbers of bacteria and fungi, while m S. Barheri and S. spontaneum, their 
DODulation was low. Certain varieties had more numbers of Pythium, Helminthosporium, Rhizoctenia, etc. 
while others had lower numbers of these genera. It was noticed that the bacteria in rhizosphere had a 
larg:e proportion of amino-acid and vitamin requiring forms as compared to those in the ^sml away iroin 
the roots. The rhizospheres of seedling populations derived frorn different crosses showed different patterns 
of flora. Some progenies supported a large number of pathogenic organisms especially Pythinm gmtnamcoltm 
and this was correlated with greater susceptibility to seedling root-rot. Pythium root rot and^ chlorosis 
complex of sugarcane were investigated. The study of the rhizosphere of chlorotic plants had shown that 
nematodes are concerned in the building up of pathogenic population of Pythium and they mterfere witii 
the absorption of iron by the plants and thereby cause chlorosis. The availability ol trace elements in 
the rhizosphere and its implication on microbial populations was pointed out. 

2. At the Second Seminar, Shri R. R. Panje, then Botanist at the Institute, gave a talk on 
distribution of chromosome numbers of the variants of S. spontaneum He presented the indications obtained as a 
result of an extensive survey of the distribution of the haploid chromosome numbers of nearly 400 variants 
of spontaneums assembled at Coimbatore. Regarding geographical distribution trends, the forms with smaller 
numbers n=20 to 40 are predominant in the central region comprising India, N. W. Frontier Proyince 
and Turkestan. In this central region, the sub-Himalayan area can be considered to be a place of high 
evolutionary activity as it shows both the lowest chromosome number and also a large variation in the 
distribution of forms such as n=20, 24, 26, 27, 28, 30, 32 and 40. South East Asia, China and Malaysia 
are characterised by forms having high chromosome numbers, which is also the case with variants ironi 
Africa and Mediterranean. 

The occurrence of forms with the lowest chromosome number n=20, one at iiorth western U.P. form 
at Nepal and four from West Bengal and Orissa indicates that the home of these forms is somewhere in the 
sub-montane area of the Himalayas. The n==32 forms, which predominate in the sub-continent, are also 
likely to have arisen in the area between Nepal and North Western U.P. but have migrated to the south 
and made the peninsula their home. Probably the concentration of forms in certain sectors may have been 
caused by the prevailing ecological conditions. The n==40 forms, for example, seem to prefer hilly areas 
with heavy rainfall, some are found in the Western ghats and others in the Assam and Nepal areas. In 
the Nepal area side by side (with n=40 form, a In =20 type also occurs, giving evidence of their close 
inter-relationship. 

The chromosome numbers met with in the eastern sector from Burma eastwards range from n==32 
to n=56 with one or two exceptions with high numbers, and probably they are hybrids. Singapore forms 
having n=32 resemble the Indian variants and could have been transported by human agencies. Again 
the occurrence ofn==56 in parts of China is to be accounted to the commercial intercourse between China 
and Indonesia. Coming to the western region comprising African and Mediterranean countries, the speaker 
referred to the presence there of polyploid forms with n=56 and n=:64 together with some aneuploids and 
also the absence of n=48 types in Africa which is interesting. 

3. At the third Seminar Shri R. A. Agarwal, Entomologist at the Institute, presented a paper on 
‘‘ Insect resistance in crops with special reference to Sugarcane He referred to the various types of plant characters 
responsible for insect resistance in crop plants such as physical hardness of plant parts which makes puncturing 
difficult; chemical as the presence of some unpalatable substance in the sap or physiological such as period 
of maturity causing a time break in the incidence of susceptible plant stage and insect development. He 
then reviewed the incidence of pests in sugarcane pointing out that the time of attack and extent of damage 
by the pests varied in the different cane tracts of the country. Thus it may not be possible evolve a single 
variety which is capable of proving resistant to all pests and which could suit all growing conditions. How- 
ever on the basis of individual characters possessed by some varieties, it has been possible to isolate some 
of the causes responsible for resistance or susceptibility against ceratin pests. 
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In the case of sugarcane , the following associations between plant features and resistance to various 
pestS', have: been reported by different workers: The hardness and length of leaf spindle j the hardness of the 
leaf mid rib and the occurrence of large number of bristles on the lower side of the mid rib are factors 
concerned with resistance against top borer damage; early vigour coupled with vigorous shoot growth confers 
resistance to early shoot borer; a solid cane with a hard rind composed of heavily lignified tissues confers 
resistance to internodai borers. A variety with tough and narrow leaves^offers resistance to Pyrnla- attack;^ 
mite damage is resisted through the absence ■ of grooves between the veins on the lower surface of leal 
bladeS" and types which are self trashing and having a low number of stomata per unit area of the rmd are 
resistant to damage by scale insects. 

The.speaker towards the end' referred to the possibility ' of evolving insect resistant., types through: 
breeding and',, progeny, studies.,: . ' 

4 ‘ Stetfi epidermis of SacchaTUM spontaneum ^ was the subject presented at the 4th Seminar by Shri 

■ C. N. B^u: Assistant Sugarcane Expert. After referring to the general nature of the stem epidermis m grasses 
he described the pattern in Saccharum with its typical long and short cells, their component structures and 
associations. In a survey of the epidermal patterns studied individually in about 400 variants of^ Saccharum 
stonfaneum, it was found that the percentage of cork-silica cells pairs to the total number of short cel! locations 
in the stem epidermis showed a relationship to the chromosome numbers of the variants. In tiie low 
chromosome forms the above percentage was generally high while in higher polyploids, it waa low. It was, 
however, pointed out that the lowest chromosome group (n= 20) was exceptional in having^mi OT very smaii 
percentage of silicosuberous couples and in this respect they resembled the higher polyploids. The variants 
m the n=40 sroup showed many intermediate types and gradations in the pattern. About 60 per cent 
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BOOK REVIEW 

r. T , . nQr;7 W Ann„alV Editor M. P. Gandhi; Fnblishcd by M. P. Gandhi 

3s?St=.“SHSSS^^ 

figure? rtc. Other sections of this publication include varied information on legislation rdatuig to sug.ir 

industry. The Sugar Export Promotion Act 1958 has been reproduced lor ready ictcn nc ,. 

Imnortant subiects like sugarcane production, by-products of sugar industry, sugar exports and sugar 
consumpdOT have b^en reduced in detail and the world sugar situation has also been surveyed I bis 
is a comprehensive type of publication which would prove useful to all interested m the chfii u nt a, p . ts 

of sugar and sugarcane industries— -V.P.S. 
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EVEREST 


SUCARCAIIE RESEARCH IN INDIA DURING 191M4 | 

I The Ad-Hoc Expert Sub-Committee of the Indian Central Sugarcane Committee consisting of | 

I Sarvashri Lai Singh, N. L. Dutt and K. L. Khanna, after visiting a number of sugarcane research | 
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i THE COCONUT PALM - A MONOGRAPH 

T Compiled by Dr. K. P. V* Menon, Director, Central Coconut Research Station, Kayan- 

» gulam and Dr. K. M. Pandalai, Joini Director, Central Coconut Research Station, Kasaragod, 
4 ‘'The Coconut Palm - A Monograph” is a comprehensive treatise on all problems coimected with 
\ the coconut industry and fills a long gap of scientific information that has accumulated in coconut 
research during the last two decades. 

The book contains 384 Pages of size 150 illustrations and 19 colour plates. 

It has been priced at Rs. 43/- Sh. 90/- $13*00 ( including postage, packing and forwarding charges ) 
per copy. 

THE COCONUT ATLAS OF INDIA 

A beautifully illustrated publication containing maps, charts, and graphs depicting in a 
simple and effective manner acreage and production of coconuts in India and the world, trends in 
import and export and trends in prices of coconut, copra and coconut oil in India and some of 
the important coconut growing countries of the world. 
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“INDIAN TOBACCO” - English Quarterly 
“TOBACCO BULLETIN” - English (Statistical) Quarterly 
“TAMBAKU” - Hindi Quarterly 
“POGAKU”-Telugu Quarterly 
“TAMAKU”- Gujarati Quarterly* 

Advertisements are accepted for publication in all the above-mentioned periodicals. 

TOBACCO DIRECTORY containing names and addresses of whole-sale dealers, 
commission agents, grower-curers, warehouse-keepers, manufacturers and exporters 
handling 2,000 mds. or more of different varieties of Indian tobacco, prominent tobacco 
growers, tobacco growers’ and traders’ associations and co-operative societies, 
importers of Indian tobacco in different countries, Indian Government Trade Rep^- 
sentatives abroad and Trade Representatives of Foreign Governments in India, is to be 
published shortly. 

Advertisements are accepted. Advertisement tariff can be obtained on request. 

Pre-publication price : Rs. 15 (Rs. 2/- postage extra) 

INDIAN TOBACCO ATLAS contains 45 majis, histograms and^ graphs showing 
centres of tobacco cultivation, research, marketing etc. and covering all aspects of 
Indian tobacco production, industry and trade including the trend in tobacco trade 
in major tobacco exporting and importing countries of the world. 

Price Rs. 17‘00 (Rs. T50 postage extra) 

PROCEEDINGS OF THE FIRST CONFERENCE OF TOBACCO RESEARCH 
, WORKERS IN INDIA. 

Price Rs. 2-00. 

Attractive terms are offered for advertisement agents, book sellers and news 
agents. 

For copies and other particulars, please write to:— 

The Secretary, Indian Central Tobacco Committee, No. 122, Mount Road, 
Madras— 6 

*Corresponde7ice and remittances relating to the Gujarati Journal should be sent to:— 

The Director, Institute of Agriculture, Anand (W. Rly.) 
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announcement 

Indian Council of Agricultural Rcsearcli 

The Rafi AHME0 Kidwai Memorial Prizes for Agricultural Research 

The Indian Council of Agricultural 
Research has, with a view to creating 
an incentive for research workers and 
to recognising outstanding research 
work done by them in the fields of 
agriculture, animal husbandry and 
allied subjects, instituted 11 prizes of 
the value of Rs. 5,000 each. These 
prizes are known as “ The Rafi Ahmed 
Kidwai Memorial Prizes for Agricul- 
tural Research ” and one prize will 
be awarded biennially i.e. once in two 
years for outstanding research work 
done in India in each of the following 
subjects: — 

1 . Agronomy, 

2. Agricultural Engineering, 

3. Agricultural Chemistry, 

4. Agricultural Botany, - 

5 . Agricultural Zoology (including 

Fisheries) 

6. Horticulture, 

7. Animal Breeding, 

8. Am'mal Nutrition (including 

Physiology and Biochemistry), 

9. Animal Diseases, 

10. Dairying, and 

1 1 . Agricultural and Animal Hus- 

bandry Economics and Statis- 
tics. 

2. These prizes will be in the form 
of gold medals or cash or both and one 
prize in each subject will be awarded 
on the basis of outstanding results of 
researches achieved by research workers 
in the country either individually or 
jointly, during the Calendar years 
1958 and 1959, i.e., 1st January, 1958 
to 31st December, 1959. Results achie- 
ved prior to the calendar year 1958 
or after the calendar year 1959 will 
not be recognized for' the purpose of 
the present award. 

3 . The award of each of the prizes 
shall be based on significant advances 
in human knowledge in a particular 


subject as revealed by books, mono- 
graphs or papers published in the name 
of the candidate or any other un- 
published account of the outstanding 
research work done or discoveries and 
inventions made by him. The 
selection of a candidate for the awaixi 
of a prize will be made on the recom- 
mendations of a Judging Committee 
consisting of eminent scientists appoint- 
ed f6r the purpose by the Indian 
Council of Agricultural Research. The 
award of a prize may be made to more 
than one research worker and the prize 
money divided amongst them in such 
proportion and manner as may be 
decided by the Council. 

4. All research workers, engaged 
in research work in India, in the fields 
of agriculture, animal husbandry and 
allied sciences are eligible for competing 
for these prizes. Applications should 
be submitted in quadruplicate in the 
prescribed form, which can be had, 
free of cost, from the Secretary, Indian 
Council of Agricultural Research, 
Dr. Rajendra Prasad Road, New Delhi. 
Candidates working in Research Insti- 
tutes etc., should submit their applica- 
tions through the Head of the Institute/ 
Department etc. Others may submit 
their applications direct. 

5. All applications should be sent 
addressed to the Secretary, Indian 
Council of Agricultural Research, 
Dr. Rajendra Prasad Road, New Delhi, 
so as to reach him not later than the 
30th June, 1960. The cover of appli- 
cations should be superscribed as 
under : 

“Application for the award of The 
Rafi Ahmed Kidwai Memorial 
Prize for Research in 

Applications received after the 30th 
June, 1960 will not be considered. 
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A COMPLETE HAR¥EST EXPERIMENT ON SUGARCANE FOR THE 
ESTIMATION OF YIELD BY SAMPLING 


P. S. Sreenivasan 

(Agricultural Meteorology Division, Poona) 

Introduction 

‘“TruARVEST by sampling ” to estimate the yield of a crop, may be conveniently divided into two categories 
^ (a) from zones or districts growing the crop on extensive area and (b) from experimental fields wherein 
thexrop is grown in plots according to statistical layout, such as randomised blocks. In the former case 
the sample mav be quite large in size. For example, in Bombay State the ultimate unit of sampling used by 
Ranga Rao and Sharma (1957) in crop cutting experiment of sugarcane is 1 /80 th of an acre (dd 1 

which are located at random, two in each village. In the latter case, where the plot size itself is only_l/20th 
of an acre, as in the case of sugarcane under crop-weather studies, the sample should be quite small m size. 
This latter aspect has received lot of attention from research workers on Agricultural Meteorology, at Foona, 
viz Kalamkar et al. (1943), Mallik et al. (1945) and Sreenivasan (1942, 43, 50, 59) on the lines of woA started 
by pioneer workers such as Clapham (1929, 1931a, b), Kalamkar (1932), Immer (1932) and Yates and 

Zacopanay (1935). Tj vn 

The need to harvest small experimental plots by sampling, when the entire field can be harvested with 
ease is mainly two-fold, namely (a) to give conglomerate information on various crop attributes such as 
denkty height, thickness, sucrose content etc. for the units harvested and (b) to indicate the arnount of 
variaUiitv present within a plot. This paper deals with one such complete harvest experiment designed to 
<yive inforamtion on the optimum sample size and shape for the estimation of the yield of sugarcane, variety 
POT 2878. This experiment was carried out at the Agricultur^ College farm, Poona, on 
experimental plots, with the kind co-operation of the staff of the Statistical Branch of the Division of Agr - 

cultural Meteorology. 

Material and Method 

The complete harvesting experiment was carried put from 17-1-1952 to^ 20-1-1952 on 

S UavTu„iS sSS.i” and tops. Canes w.,= cat with sickles and 

itself on Avery balances. Although weighing was done correct to i ounce, before analysis, these wei^n 
were expressed correct to two ounces and in whole numbers. 

A few particulars regarding the crop are given below; 

(1) The canes were planted in furrows on 14-1-1951. 

(2) A set with three eye- buds was planted in every footlength of furrow, 

(3) The crop was irrigated on 23 occasions. ^ 

(4) A basal dressing of 50 cartloads of farmyard manure and top dressing of 225 lbs. of nitrogen per 

acre in the form of groundnut cake and ammonium sulphate, were given. 

(5) The crop was harvested on 17-1-1952. 

(6) The yield of canes per acre for POJ 2878 was 38-3 tons 

Results 

(a) Fr„ &«.«■» 1” S' 

of two footlengths and four iootlengths wer , riktribntions of vields from 864 units of four footlengths, 

their errors are also given in the Table. 
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Table I 

Frequency distributions of the Field of Cane 


[Voi. IV, Part 3 



Frequency of 2 foot-length 
. units; , 

Weight of cane 
(in2oz.) 

Frequency of sa 

mples made up of two units of 2 foot lengths 
each 

Weight of cane ^ 
(in 2 oz.) 

Actual 

Expected 

Contiguous units 

Parallel units 

Actual j 

Expected 

Actual 

i Expected; 

0-19 

14 


21*4 

60-79 

r 




.' 6*0.' 

20-39 

21 


18-4 

80-99 

3 i 


6-1, ■ 

4j 


40-59 

54 


68-3 

100-119 

3 J 



7 

8*0 

60-79 

153 


136-3 

120-139 

4 

10-0 

■16 

15* 9 

80-99 

213 


222-1 

140-159 

20 

21*5 

28 

,27*9 

100-119 

305 


292-5 

160-179 

33 

40-2 

44 

46-1 

120-139 

321 


314-1 

180-199 

76 

65-4 

78 

, 66’ 5 

140-159 

279 


272-7 

200-219 

90 

93-4 

76 

87-3 

160-179 

192 


193*0 

220-239 

133 

116-1 

91 

? 103-3 

180-199 

90 


110*5 

240-259 

124 

126*7 

109 

■ 110*4 

200-219 

43 


51*5 

260-279 

128 

120-4 

' 122 

106*4 

220-239 

27 


19*5 

280-299 

86 

99*7 

102 

92*6 

240-259 

10^ 



300-319 ‘ 

68 

72-6 

, 79 

72*6 

260-279 

4 

>• 

7-7 

320-339 

46 

1 46*0 

1 '44 

' 51*4 

280-299 




340-359 

20 

i 25*4 ■ 

22 

■32*9 





360-379 

17 

! ' , 12-3 

21 

: 19-0 





380-399 

7" 


i 

1 

j 5 

9*9 





400-419 

2 


I 

1 8" 






420-439 

3 

> 

■ 7-9 

2 










.. 7*7 





440-459 

0 



3 






460-479 

0, 





Total number of 









samples 

1,728 


1,728*0 

' ' 

864 

; 863-7 

■ 864 

863*9 

Mean yield of 

126-13 


, ' 1 

252*03 

- ! 

;■ ,, ■■ 1 

■ ■ • 1 

252*36 

cane (in 2 oz.) 






■■■ ' ‘ 



S.E. of mean 

1-045 



1-842 


2’ 114 ■■ 

gi •• 

0-181 



0*161 


0-079 

S.E.ofgj .. 

0-0594 



0*0833 


0*0833 

g2 

0-308 



0*290 

' , ' ' 1 

0*215 ' . 

S.E.ofg, 

0-1187 



0-1662 


■„ 0-1662 . 

X® value 

26-21 



19-37 

I 

21-44 

Significant value 

19-67 



22*36 


25-00 

of at 5 per 






........ . , , 



cent level 










S. E. means standard error. 
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HARVEST experiment OF SUGARCANE 


gj which is a measure of asymmetry and which is a measure ofkurtosis are significant and positive 
for the sample of size two foot- lengths while the corresponding values for samples of size four foot-lengths are 
not significant. These conclusions are also confirmed by the x® values given in the table. Also the relative 
standard error is the least for samples of four foot-lengths made up of two contiguous two foot-length. The 
type of change taking place by combining two two-foot-lengths is brought out in figure 1 which gives histo- 
gram of distribution of the yield for these samples as well as the normal curve for yield for the units of two 
foot-lengths. 
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Yield of canes in pounds from 4 foot-length 
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cr 



0 ZS 6.0 7.5 10.0 (2.5 15.0 17.5 20.0 22.5 ZSJO 27.5 3 

Yield of canes in pounds from 2 foot-length 
Fig. 1. Histogram of yield from 2 and 4 foot-length of row and their normal curves 
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Part S 


(b) Varim« M-phls kulSim U 0. 

a. theVim «,o minimise the sMdatd ermaccm^^^ Tal.le 11 sh™, 

and within sample, the plots were div ,,,,b olot When^the plots were divided into two equal 

the variance due to plots, sub-plots and with nsulpp^C Wh^ 

sub-plots along ‘he row, wit^each^^^^ ..^Lnce 

was significant. ^°'^®''®f’Xn?fi(.ant ^ In order to see whether further stratification will remove api>reeial)Ic 
between sub-p ots was not ® Tub-plots obtained by splitting the plot into two equal 

amount of variation from fn? along as well as across the rows. The 

halves along the row, w^e rj^eir ^ ^ due to the two halves divided along the row is just significaint 

analysis of variance hows tto he™^^^ into smaller plots of si/,e 

S' J 48 ' whS m7atlree?ow^^ of sampling units 

across the S “ee, further analysis with varioi^ sample sizes and shapes was carru-d out with sub-plots 
of dimension 24' x48' containing six rows of 48 feet in length. 

fc'i Analms of variance: Tht units of two root lengths were grouped into samples of size 2, 3, 4, 6, 8, 
12 and k S id of various shapes. Then, by the usual analysis ol variance, the variations present be- 
tween 12 sub-plots, between samples and within samples were found out. 



Table II 


Analysis of Variance for damns sub-plot sizes and shapes 


Source of variation 


■ Degrees of freedom : Sum ofsqitiins Mean sc:|iiare 


(i) Plots divided into two equal sub-plots along the row 



Between plot . . 
Between sub-plot 


Within sub-plot 


(ii) Plots divided into two equal sub-plots across the row 


Between plot . . 
Between sub^plot 
Within sub-plot 


(iii) Sub-plot of [i) above into two equal halves along the row 
Between the halves of the sub-plot . . . . . . 


Within the halves 


Total®. 


(iv) Sub-plots of (i) above divided into two equal halves across 
the row 


Between the halves of the sub-plot 


Within the halves 
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For a sanipie size of eight foot length of row (i.e. four units of two foot length each) the allocation ot the 
.degrees of freedom in the , analysis of variance will then be as follows. , ■ 


Source of information 

i Degrees of freedom 

Between sub-plot 

.. n 

Between samples 

. . I 420 

Within sample 

.. i 1,296 

Total 

.. * 1,727 


Only the conibinations whicli can be developed without omitting any of the smallest units of two foot 
length of row wer(‘ worked out in this study. These combinations are given in Table III along with suitable 
explanation regarding the arrangement of units in the sample. 

Table III 

Sizes and shapes of samples studied 


'■Si, 1 
(No. 

Size of the 
sample 

1 

i Arrangement of 

1 units in the 
sample 

Explanation 

1 ^ 

2 

^ ■ 2v ■ 

Two parallel units of 2 foot-length each. 

2 

2 

: 2h , ' 

Two contiguous 2 foot-lengths 

3 : 

3 

3v , 1 

Three parallel units 

4 i 

3 

,3h ■ 1 

Three contiguous units 

5 ^ 

4 

i 2hx2v ■. 

Two parallel 4 foot-lengths 

6 : 

4 

1 4h 

Four contiguous units. 

7 

6 

6v j 

^ Six parallel units 

8 

6 

2hx3v 

; Three parallel 4 foot-lengths 

9 

,6 

3hx2v 

{ Two parallel 6 foot-lengths 

10 ; 

6 

6h 

r Six contiguous units 

li : 

8 

4hx2v 

' Two parallel 8 foot-lengths 

12 : 

a 

8h 

Eight contiguous units 

13 -■ 

12 

2hx6v 

Six parallel 4 foot-lengths 

, 14 

12 ■ 

4h ;>( Sv 

Three parallel 8 foot-lengths 

15 

12 

j, 6hx2v 

1 Two parallel 12 foot-lengths 

16 

12 . 

1 

1 12h 

Twelve contiguous units 

17 

24, 

4h 6v 

; Six parallel 8 foot-lengths 

18 

24 

i 8h>:3v 

. Three parallel 16 foot-lengths 

19 

24, 

r2hx2v 

Two parallel 24 foot-lengths 

20 

24 

24h 

,f 

^ Twenty-four contiguous units. 


\ -across the row. 


h-aloiiff the row. 

v-across luciov-v, ^ _ 

Variance between samples in relalim to the size of the sample and to the onentation of the rows: IV 

the Jror a“ aSysi/»f variance together 

: f ”5?e SXVaS being 

anfsTdltvS r“neeS’ Ve r^ancee be Ltples decrease rapidly r« the sample size mcrease, 

variances withm samples remain more or less steady exc t, • u ^ 

the same row (sample serial number 2) where the variance is high. 
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The intra-class correlation corroborates _this mlerence_ T^^ ^ ,,1-tuo Ibol- 

i'or anv given sample size are not significantly difterent except vxneii > i 

length'of crop in each row. _ ^ ^ _ _ l variamc.s given in 


ii Ui/ViMp ill 1-1 

(e) Efficunt sizes and shapes of the sample: liaineK' •'> s :fn wIktc' n is the 

Table IV together with the standard e^or oi the .lecreascs rapidly as 

number ol units of two foot-length. It is seen 1 . and thereafter gradiiallv. Tliis decrease 

sample size increases from two loot lengths to eigfa ^ _ g ■ this error for samples 

in the standard error of the mean is brought out very '“f ,i„. an- inoie 

elongated along the rows and across the rows. J |,aio-th hi the s-iine row anpear^ to be 

efficrent than those spread across the rows. A sample size of eight loot-kngth ... tin .ow a].] a... i, n, 

highly efficient. 


Table IV 

Analysis of Variance for different sizes and shapes of samples 


SL 
. No. 

Size and shape i 

Variance between 
samples 

Varianci! within | 

sample | 

lnlra-f:ia.ss anrv- 
lalioii 

~'T~ 

Ih-f2v 

1843-0 

1938-8 ! 

1 

4) -025 

2 

2hTlv 

1372-7 

2402-5 1 

0-27:lt 

3 

. 

Ihx3v 

1885-8 

1893-9 i 

i 

-O'OOl 

4 

3hxlv 

1288-9 

2186-1 


5 

2h A 2v 

1380-3 

205G-8 


6 

4h A Iv 

1274-4 

2090-1 


7 

IhxGv 

1819-7 

1904-9 

4PtHia 

8 

2hx3v 

' 

1418-8 

1981-8 

tnn.yt' 

9 

3hx2v 

1370-8 

1991*0 

-0-055t 

10 

6h X Iv 

1251-6 1 

2013-8 

-0-067t 

11 

i 4hx2v 

1349-7 

1964-3 

-0-041t 

12 

! 8h X Iv 

1267-8 

1975-3 

-0-047t 

13 

21ix6v 

1303-2 

1940-2 

-0-028-i- 

14 

4hx3v 

1372-2 

1934-5 

! -0-025-f 

15 

6h X 2v 

1323-0 

1938*6 

-41-027+ 

IG 

12hxlv 

1474-8 

1925-9 

-0-020* 

17 

41i X 6v 

: 1 154-5 iy 

1917*9 

-0-017+ 

18 

8h X 3v 

1373-1 

1910-0 

-0-012* 

19 

12hx2v 

1300-0 

1912-6 

-0-014* 

20 

24hxlv 

1613-1 

1910-3 

-0-006 


♦Significance at 5 per cent level, 
t Significance at I per cent level. 


(f j Estimation of yield by random sampling: From a complete harvest experiment data it is possil,)ie to work 
out efficiency for various percentages of sampling by using the expression developed ])y Yates andZacopanay 
(1935) namelvj 

■ 1 

i+f(i-x)/x 

where fis equal to the error variance (variation between samples) expressed as a fraction of total error variance 
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Table V 


■ SL I 
No. 1 

Size and shape j 

between sample error 

within sample error 

0»s/ ^ n 

1 ; 

lhx2v , 1 

42*93 

44-03 

30-36 

' 2 ^ 

2h>Tv 

37-05 

49*02 

26*20 


lhx3v 

43*43 

43-52 , 

2.5-07 

, 'T., : 

■■ 3hXlv ■ 

35*90 

46*76 

20*73 

■•5 ■ 

■2h/::2v 

37-15 

45*35 

18-58 

■,'6 i 

4h d- Iv 

35-70 

45-73 

17*85 

7 ! 

' lhx6v 

42*66 

43*65 

17-42 

■ ■ a ; 

2h X 3v 

37-67 

44-51 

15*38 

9 ' • ' ;■ 

3hx2v 

36-02 

44-62 

14*71 

10 

6h X Iv 

35-38 

44-88 

1 

14*44 

1 1 

4h A 2v 

36-74 

1 44-32 

1 12*99 

12 ; 

8hxlv 

35-61 

i 44-44 

i 12*59 

1 

i 

13 , ' 

! 2hx6v 

36-10 

I 

1 44-05 

1 10*42 

14 

1 4hx3v 

37-04 

j 43-98 

I 10*69 

,15 

6hx2v 

36-37 

i 44-03 

1 

10*45 

16 

12hxlv 

38-40 

I 43-88 

11*09 

17 

4hx6v 

33-98 

1 43-79 

6*94 

IB 

ail - Sv 

i 37-06 

43-70 

7*56 

19 

12h ■ 2v 

36-06 

1 43-73 

7*36 

20 

! 2Hi--.lv 

40-16 

i 

43-60 

8*20 


w o- 1 D innM T \ xvhere L- — (1- whereP=percentageintorma- 

and Zac-opanav ; namely, P=100(l-L) where L VA 

I. „ri„l„,,„..k,n,| ..pr„portion „t .pb-plo, sampled, B_variancc between samples, A=va™«ce 

licuvceii «ib-plot»- ■'w-dcstees of freedom for sulj-plou. w,„ hand curve to the percentage 

In figure the theoretical percentage information that for percentages of sampling 

inldrmatioti ol^tained by random samp mg are m i sampling is slightly more than the theoretical 

below 20. the percentage information obtained ^ «ndom ^ ^ theoretical, the mean 

A-aluc. Table VI gives, in addition to the Sod On the whole, 8-3 per cent sampling 

«-»rdi„ated been noticed from Tables IV 

I g) Random sampling with vanom sample sizes V j^g increases!^ For the optimum percentages 

and V Uiat the efficiency of the sample ^Xn^om saS^ and shapes was selected and 
of sampling namely 8-3 peicentage a set JXeL sub-plots and within sub-plot on unit basis, per- 

analvsed. Table VH gives tlie standard enor ^^XnJrunif For the sake of comparative study, similar 
centage information obtained and the estimated yield per unit. 
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■■I 



0 5 10 IS . 20 25 

Number of anifs of 2fooHength in the samp/e. 

Fig. 2. Standard error of mean yield per 2 footlength of 
row ('-./ViT) in relation to size and shape 
of sarnplesv 











X 







X 

/ 









0 5 10 15 20 2S 30 3S 

Percentage of crop sampled 

Fig. <3. Percentage information obtained in relation to the percentage of crop- 
sampled, sample being four footlength of contiguous row. 
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Table VI 


Number of 4 linear 
fool-lengths sample 
from each sub-plot 

i 

Percentage of 
sub-plot sampled j 

Variance 

Percentage information obtained 

Mean yield for 4 
foot-length as 

Between sub- | 

Within sub- j 

Actual ! 

Theoretical 

estimated 
sampling in 2 


1 

■ plots 

plot j 

i 


ozs. 

^ 2 ' 

2'8 ' 

2727 

2596 

24-3 1 

14-1 

260 

" 3' ■ ' .. 

i ■ 4*2 

6896 

3926 

55-4 i 

20-5 

260 

,4 ■ 

• '• '■ 5*5 

3283 

1983 

53-3 

25-9 

246 

I 

■ . . 

8-3 

7485 

3808 

1 61-8 

35-0 

258 

1 

9 ■ , . 

12-5 '■ 

1 5034 

1 . 3334 

52-6 

45-9 

i 249 

j 

12 " 

■ 16*6 

4678 

2573 

62-5 

54-2 

i 255' 

18 ■ 

25*0 

7135 

3033 

73-9 

j 66-4 

1 258 

' ■ 27 ' ' 

37-5 

j 7220 

2524 

82-1 

1 78-1 

; 250 


Actual mean yield per 4 foot-length ol row 225 ‘6 
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1 ., ■ ^ in the liibie. In u'ciH'i'al. ihe iHn'ceiilau'c 

information for 1 1 • I percentage ol sampling are also included m 

information is quite high and is ot the order 60 to 70. 

Discussion AND Conclusion 

In a complete enumeration of harvest experiment such as dhe present one. tin- mosi '>1 

the error accrues from the variation between samples within a sub-plot, the sainph’s lieiiig io( .. i .1 at i.in loin. 
Hen«X pi^cision of the experiment increases by decreasing the vanat.on Iron, sample sampi- w.tlnn 

a sub-plot. I l l 

It is customary in the first instance, to test the frequency distrilmt ion lor uoniialns. In the pteseni 
studv, it was found that the distribution of the yields from units pi two loot-le.igth ol rou has s.ginl.ean! skew- 
ness 'and kurtosis in the positive direction. However, these sigmhcaiit dcwuit ions iunu iionna u> !k < nuif 
insignificant in the distributions of yields from four foot-length ol row obtained l.> eou.I.iniiig the adjacen 
units. This clearly demonstrates that distribution lor normality should be siufhed with yields lioin units ,,! 

suitable size and not with yields from very small units such as two foot-length i){ low oi Nug.iu atn . 

Size for size the sample elongated along the row has, in general, smaller variation than that spreml aenps 
the rows. This is not in agreement with the findings of an earlier investigation earned out at 1 omia naiiieh . 
“ The samples comprising of 12 units in such a way that they include ihiee to lour rows m a sample, i.e 
three units along rows or four units across rows or four units along n.)ws and three units ac ross ionn a suitaijie 
structure for estimating the yield of sugarcane However, the present finding is in agrt'enunit witii ihr 
earlier findings of the sampling studies for developmental observations. .U is highk iiiteiesting to iiote that 
for the sugarcane crop, the samples elongated along the rows are less variable and heiua* luoie efia icnt wiuie. 
for the cotton crop, the samples spread across the rows are preferable. Perhaps tills is so for \nv tollowing 
reasons: 

(i) the sugarcane crop is very much taller than the cotton cnjp, and 

(ii) the rows of sugarcane crop are four feet apart while the rows ol tiie cotton t'rop aie 1 .1 t(‘rt apari, 
Hence one should expect greater competition between adjacent units in the same row tiiLin be* 
tween rows in the sugarcane crop. 

The standard error of the mean decreases rapidly with the increase in th<‘ sample nize from two iboi- 
length of row to eight foot-length of row^ and slowly thereafter (Tabic \’j. it is also lound that hd'i pm' rent 
sampling gives fairly good percentage of information (Table VI). Thus from the euinplele !iar\ <‘st expt*ri- 
ment under discussion the following inferences may be drawn: 

(1) The plots may be divided wdth advantage into two equal sub-plots along the row. 

(2) Twelve units (two foot-length) may be sampled from each sui)-plot. 

(3) These tw^elve units may be combined to yield three samples of tdglu foot-Iengih «>{ in each 
sub-plot and selected at random. 

(4) The structure of this sample of eight foot- length of row may be four contiguoiH units fVom tiie 
same row. 

(5) A sampling technique as stated above wall on an average, give an esiimaied yic'ld ol .lOo unit'* in 
two ounces per eight foot-length of row with a S.E. of 35-7/;:\'4 -as dune an* four of two foot- 
lengths in the sample) i.e. 71*4 (Table V). Hence for an estimated yit'ki from 3b sui h samplcL per- 


centage error will be of the order of 


100 .. . 
-g^=2-4only. 


'Ihe sampling technique that is employed at present in the co-ordinated crop-wcaitin r selu me rivaling 
to sugarcane crop is exactly the same as the inferences drawm from this complete harv<‘st ex|K'rimenl namely 
the division of plots into two sub-plots along the row*, sample size and structure and the inumsiiy of sampling. 
Hence the present technique is, indeed, a very shrewd guess for the adopti(,>n ' in toto ' of tin* finclings in this 
paper. 

Summary' ■ 

1. The present paper deals with evolving a suitable sampling technique* fi .'om a (‘omplete* harvi'st 
experiment of sugarcane crop grown in the Agricultural College Farm, Poona in 19,3i-f)2. 

2. The distribution ol yields Irom two foot-length as well as four foot-lengtli of rows an* wm’ked out. 

3. .Fhe most suitable stratification of plots for sampling is the sub-division of plots into two equal 
sub-plots along the row. 
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4. The most efficient sample size and structure is a linear eight foot-length of row. 

5. The amount of information obtained for various percentages of sampling and from various sample 

sizes and structure is given. _ . 

6. Lastly, a comparison of the findings from this paper with those of (i) findings from previous experi- 

ments and (ii) the sampling technique at present employed in co-ordinated crop- weather scheme relating to 
sugarcane, is made. ' ^ 
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CULTURAL EXPERIMENT '^INVESTIGATE THFINTCR^^^ 

AMONGST THE FACTORS OF DEPTH 

OF APPLICATION OF NITROGEN AND PLACEMEN 1 
OF PHOSPHATE 

' By : . 

P. G. Raheja and K. P. Misra 

[Indian Agrkulluml Rcsemhlrutilule, J{eiL\ Delhi i • 

Introduction 

T[|N India, emphasis is laid on deep ploughing particularly lor pn'paraion ullage . 4 land loi the 
sugarcane crop. Tractor ploughing is specially recommended lor the puri«.se as the Inill.Kks nrr 
heavily taxed to take the load of inversion of more than hve inches depth ol die sml. Heavy am 
medium power tractors are taken by the farmers with one ol these obiectives. It is. theieluie. <>1 mitmnal 
importance to determine how far deeper ploughing than five inches is bnielicial i.ir < rop produc ion. .\s 
the soil is turned over, the top soil, which has luaxxmum bacterial activity, goes down and the ait<i less 
micro-biologically active soil with low humus content requires some tune to conic to the tioniial aelivitv . 
Deeper the mversion longer is the time lag which occurs to attain normalcy. It is plausible to assume that 
full application of nitrogen would benefit the soil more under this treatment than split application and 
vice-versa on the shallow cultivated land. 

.It is different with phosphate, which is fixed in the calcareous and aciclic soils sikjh alter application. 
Placement is a suitable method of making phosphate available to Uic crop. Sinc<‘ respotise of riitrogenn in 
phosphate deficient soils, is modified by available phosphorus, the cultural ])ra.ctire ol phosphatf* placement 
in the furrow was one of the factors included in the experiment. According to Splipher - 1942 1 the problem 
of soil manipulation is both biological and dynamic in nature. It affects the retentis'C power of soil ior 
water, the concentration of soil solution, air-exchange between soil, plant and atmosphere and ttptake^ ol 
nutrients. It is, therefore, evident that investigation of the complex relaUonship of^ depili^ of ploughing 
Xtime of application of nitrogen X phosphate placement factors is important Irom liie point (4‘vie\s or<*l!ic*ient 
utilisation of fertilizers. 

Review of Literature 







During the last quarter of the 19th century enormous work had been donc‘ on the inlhieuc'e ol ihc 
depth of tillage on yield of crops. The importance of deep cultivation to allow deeper root pcmcuration 
preserving more moisture and large out-turn was stressed by many earlier workers ((h)odale' IHbO and ibirrar 
and Sutton — 1906). On the contrary Garden (1915) and Sewell and Call (1920) olmuwed dial dec'per 
cultivation conferred no benefit in increasing the yield of the crops. In Louisiana, det‘p v<‘rsus shailcAV 
cultivation experiments for preparation of land did not show any desirable differences in the eane yield 
(Verret — 1924); whereas, Turner (1932 and 1941) obtained significant rcspons<‘s in tin' yield oi' plant eane by 
soil inversion from tractor ploughed plots. Kerr’s (1938) work in Queensland oti sub-soiling versus ordinary 
cultivation indicated little advantage in favour of the former inspite of greater power consumption and laliour 
cost.': . , , 


Allen (1935), while reviewing the tillage experiments conducted in different states of' India, i-ouclud- 
ed that there was no real evidence to support the belief that deeper tillage is essential U> secTin* iiu‘ best 
economical returns. He, however, recommended tillage with soil-inversion ploughs for irrigated <to|xs like 
sugarcane, tuber and root crops with which it showed beneficial effect. In the ease ol' light soils oi' Ind<i- - 
Gangetic alluvium deeper inversion did not indicate any advantage, as compared with * Dfsi ' plough. 
Referring to the results of cultivation experiments conducted in the Punjab and else where SlewiuT (1941) 
concluded that the yields vary with the intensity of cultivation. Work of soil inversion plough is no better 
than the shallow-working ‘ Best ’ (local) plough. The main purpose of cultivation namely, control of weeds 
and value in conserving rain water for subsequent rabi (winter) crops are well served by repeated shallow 
cultivations. Patwardhan (1948) reported that at Padegaon, neither the cane yield nor its quality wtis 
superior in 11 to 12 inches deep ploughing treatment as compared with inediunt depth of tillage wliic4} 
ranged from eight to nine inches. Experiments conducted at Lyallpur, on the sugarcane crop, to eom}>are 
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three different types of preparatory tillage with (i) furrow-turning+ local plough; (ii) furrow-turning 
hoi^lhoh (hi) lo^ plough only, for three years, did not show any significant differences m resuks- 
^Dutt— 1950). Agarwala ^(1953) has recommended under U.P. conditions one or two ploughug, 
with soil-inversion plough followed by six to seven ploughings with Desi plough for a good yield of 

xXavoTog and Ferraris (1956) in Phillipines also did not find any significant differences between 
de^^-plIghT^^^^^^ ^ Furtlier experiments on cultural H^aii pro^^ that mould- 

board^ plough \ the most efficient tillage implement for land preparation (Anon- 1958). 

A large amount of conclusive evidence is available to show that placement of 

nllcement is advantageous for deep root development. Ross (194o), at irmia , while 

surface soil alone, unless fertilizer was also applied m the sub-soil. ^ „ i 

Tvr Sbmo agsyi at Trinidad has indicated that for sugarcane, provision of sufficiently larp 

.contact Sea betwe^en the sffil particles and root hairs and that ffiffeSlTzSffiUTS spread 

repoMd lat piacemJ of super in furrow at planting had a residual effect on tatoon. 

.orheiXS»ri)ictSr/.« 

out of the nitrogen in the lower soil-honzon. ( 1927) beneficiaL 

juices were obtained from the plots receiving ^ orand Growth period stages. Application 

iffect of nitrogenous application at germination, f^mative an g^ P. leLhed out 

of higher doses of nitrogen to the crop were n A ^ - l high dose application of nitrogen 

in the down layer of the soil. Raheja and Azeez (1948) found that the M PP ^ 

increased the Unage of cane and total sugaj YieW W Ster application fowers the 

SiJ^'Sffieir^.^HXh a953>S^^ that the response to nitrogen is highest when 1/3 is given at 

planting and the rest when the crop is nearly 100 cms. high. 

Experimental details 


Treatments and lay out of Experiment _ riVindril-nte exneriment was- 

«ar Ji„' ,t?8XdItTuSr„Xl°'^"«o were raised. The «n.s 

in the experiment consisted: ■ 

Main plot treatmerds : Preparatory tillage of 

r; PrcDaratorv tillage with ^ Desi’ plough (5 operations) ^ \ 

a-Plou^hing with tractor 6" deep inversion -(-two grubbings+two discings (5 opera ions) 
cl-Pfoughing with tractor 10" deep inversion+two grubbings and two discmgs (o operations) 

application of nitrogen {inorganic) @ 100 lbs. per acre as ammonium sulphate . 

To-Fu 11 dose at planting (placed “ ^ ^ _ 
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(J)) Placement of phosphates: W lbs. PtO;, per me as Super: 

Do— Broadcasting mixing _ «• , u 

Di— Placed in furrows opened for planting cane 5 in ept . 

. • , , • +r,.otmPTm! and two X two sub-plot treatment was laid 

Thus a split plot design with three main p ^ ^ : main plot treatments six weeks in advance 

out in four repUcaOons. SuiSmSm tons per sore applied. Thereafter four successive 

|a“dS\h^fhor.r™.rfuti^“ "V 

moist soil by demolishing the side ridges. 

The viriety Go. 312 was planted in furrows opened with a J 

ed at the bottom of the furrow. The planting materia was th< niiddle of 

reemStSg IktSe-cydh of tTe mo^^^ThTstath^^^^^^^^ aio’ng with the cane yield and juice 

quality are presented in the text. 

The figures in Table I indicate the composition of the soil in which the experimeiits liad l)eeii 
conducted. 


Table I 


Depth of 
soil. 


■ ■■ ! 

Physical composition. 

■[.■■■' ' Mean percentage cji' available 

pH ' , 1 ■ Humus : iHiirienlH. 

Coarse sand. 

Fine sand. 

Silt. 

Clay. 

■ ■ r .. X IbOs K/) 

0-18" 

0-75 

80-70 

7-42 

I 10*08 

7 -26 '■ 1-425 ; 0-032 • 0‘02B ' 0*125 

19-36'^ 

0-76 

76-10 

16-48 

1 6-20 

'6-84 ■■ •• ' •*' 

' i 

37-5r 

0*46 

69 -SO 

CM 

<M 

I 16-88 

6-59 I .. ; 


These data show that the soils were sandy loam in nature even upto 54 inche.s depth in which the tine 
sand predominates. The reaction indicated is neutral. The humus content in the top sod is sltown to be 
T425 per cent, which by no means is high. The soil had moderate level of fertility m respect oi i and 
KflO while nitrogen content indicated is low. 


Irrigation and rainfall 

The number of irrigations given to the different cane crops and the total rainfall received are given 
in Table 11. 


Table II 


Year. 

Total no. of 
irrigations. 

Total rainfall in inches 
during the life-cyck;. 

1948-49 (Plant crop) 

12 

24-02^^ 

1949-50 (Ratoon crop) . . • • 

8 

24-32" 

1949-50 (Plant crop) .. . . 

12 

24-32" 

1950-51 (Ratoon crop) 

8 

27-64" 


The total number of irrigations given to each plant crop were 12 whereas in ^ ratoon ’ cane the irrigations 
applied were eight. The total rainfall in inches received from March till next February for each crop 
varied from 24 to 27 inches. 
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April-June, 1960] inter-relationship of nitrogen and placement of phosphate 

Experimental Results .. 

Effect of different treatments on the germination, Unear development of mother shoots and tillering 

Pifneriment ( 1949 - 50 ), the cultivation treatment mdicatecl signmcan t-Unn tLp r ie 10" decB 

(Go) treatment exhibited significant increase m the germination of buds than the C, i.e. de p 

due to the cultivation treatment. Hoiiever, i tohnv treatments during any year either for the 

tillering capacity was not modified significantly due to any treatments auim^ > , 

plant or ratoon crop. 

Effect on cane yield . tt r i • j- i 

sSofsriTS” TeE's 

differences amongst the trea^eots m ^..siclual effect on the treatments applied to the plant crop 

crop had not f«" tesSs tlS foe cuuihtions with country plough were « good s» the 

rc»“o^tir ' dV Piongin^ 

KereTtos o™p?rato of nitro'gen and mode of applicaUon of phosphate, also did not show s.gnt- 
ficant differences. 

Effect on Juice quality , ■ ■^/r -l 

The juice analyses of the samples from ^h^S^L'^SS 

1949 , and for the 1949 plant crop crop ^January 1951 The data 

■ CeVeTsiraS srpmaSyirmlation to vaLns faetom under study. The dam on the average of 

. id purity percenmgea of juice ate given m Appends III. 

The cultivation treatment did not indicate any significant variation in the juice qnahty. both m plant 
as well as ratoon cane. . -c a p 

In the ease of different times of 

durino- the year 1949-50 (ratoon) where the split and late application inauccu g 

sucrose than the earlier and full application of nitrogen. ^ 

at the“i5ifog"rrneSfoerVgirStt^ 

was manifested on the ratoon crop. 

Discussion 

The differences in the yield of cane and the juice 

difference in the depth of initial oyer the soil has been reduced and the process of soil 

has been mostly sandy-loam, the its favour over the shallow cultivation, inost prob- 

inversion could not exhibit any mark much in its physical and chemical constitution as is obvious 

ably due to the fact that the soil did therefore concluded that light sandy soils may not need 

sroSrg^"i‘(JeSxrsig^^^^^^^^^^ y«d^. «p»« 

S experiment at Layallpur (Dutt, 1950) provide support to these findings. 

Se far as fire time "f -Pf " ^ 

.be P-eu. coudito of ,be erperimem may no. prove 

useful. The findings of Verret (1927) and 
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The influence of placement of superphosphate has been supposed to have bcnelicul ‘ 
and quality of crops, but in this case the differences were not significant. It is piesunied that iindii the 
present coLitions ^of the experiment the phosphate availability might have been <,i,lanum uiul.-r Ix.ih 
the placed and broadcast applications. 


9iTTMMAT?V 


A threextwoxtwo factorial experiment was conducted at Indian Agricultural Rcsean-h Institute, .New 
Delhi on sugarcane variety Co. 312 with three different depths of cultivation treatments 1 ,• shall.m lue to six 
inches depth with ‘ country ’ plough (non-inversion) (2) Tractor plough six incncs dei'p nncision gi uhbmg 
and discings (3) tractor plough ten inches deep inversion + grubbing -i discnigs; two tunes nl aiiplieHtioii 

of nitroo-en (if Full at planting 100 lbs. N per acre as Ammonium sulphate and ni; hall :il ])iauting ■ hai, 

at earthing up and two modes of application of phosphates (a) as broadcast apiiltcation and fb;. ;is ‘piueeiueut’ 
in the bottom of the furrow, during 1948-49 and 1949-50 on plant cane and tlieir residual elleet studied 
on 1949-50 and 1950-51 ratoon crops respectively. The soils were sandy loams 'alhivial; with noniuil idl. 

^ ^ are summarised as under: 

(1) Deep preparatory tillage upto ten inches of the soil does not conler any to th(‘ coip 

•grown there. The improved structure built by soil inversion as compared to mew ('ulii\atior! iia\’e mhiher 
improved the yields of plant and ratoon crops nor their quality, 

(2) Dividing the dose of 100 lbs. nitrogen into two halves and applying half at jilauting and half at 
■earthing up did not indicate any significant increase in the yield on the average; although it indicateci 
significant differences during the second year of the trial. Full dose application indicated higher sucrose and 

' purity per cent than by dressing half of the dose in the boom stage of the crop, d’his late appiicatiim of 
nitrogen at earthing up appears to have delayed the maturity although it bem‘filed growth of tin* plaiit as 
well as ratoon crop. 

(3) Furrow placement of superphosphate had little beneficial effect on yield and quality of both 
the plant and ratoon canes. Slightly higher sucrose content was observed in juice hy placing superphosphate 
in the furrow, though the purity was not affected by this treatment. 

In general, shallow cultivation of the soil, placement of phosphate in the furrow and full dose applica- 
tion of fertilizer have indicated better results than otherwise. 


The authors are grateful to Dr. T. J. Mirchandani, M.Sc., Ph. D., Head of the Division of Agnmomy, 
I.A.R.Lforprovidingnecessary facilities for conducting the experiment. The three post-graduate students 
•associated with this experiment were Messrs. R. C. Garg, B. P. Singli and G, X. Xlisra in ihn‘e diffenmt 
years. Their assistance is acknowledged. 
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INTER-RELATIONSHIP OF NITROGEN AND 

Appendix II 


April-Jime, 1960] 


Effect of different treatments on cane-yteld 
(Average yield of stripped cane in tons per acre) 


Ratoon Crop 


Plant Crop 


Mean 


Treatments 


« F * test for seasons 


25-7 i 

18-4 

13-6 

16*0 

26-2 

18-8 

13'9 

16'3 

■ 

Not sig. 

Not sig. 

Not sig. 

Not sig. 

±0-71 

±0-77 

±0-65 

±0*71 

26-0 

18-5 

,s'4 

16-0 

i 25-9 * 

18*7 

14*1 

16-4 

j 

j Not sig. 

Not sig. 

Not sig. 

Not sig. 

' i0*71 

:J_ 

i0*77 

±0-65 

±0-71 
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Effect of different treatments on juice quality 


Crop- ■, 

pop 

Season 

Sucrose 

or 

, 

Date of 
analysis 

Treatments 

’ 1’ ’ irsl - 






Purity % 


Co £ 

■. Ci ■ 1 

OL 

: 



Sucrose 

Mid-March 

17-75 

18-05 1 

18*35 


Plant 

1948-^49 

Purity 

1949 

89-8 

90-6 

90-6 

Xnt s,i,g.. 



Sucrose 

Late Feb. 1950 

16-36 

; 15*92 1 

16-0! 

.Not, sig. 

Plant ; , 

1949»50 

Purity 


88-5 

87-3 : 

87-3 

Not sig. 



Sucrose 

Mid-Feb. 1950 

15-72 

15-29 

1 5 - 32 

Noi Sig. 

Ratoon .. 

1949-50 

Purity 


85-8 

■.84*4' 

84-7 

N'i'it sig. 


' / 

Sucrose 

Late Jan. 1951 

14-87 

14-73 

14-44 

Ntg sig. ' 

Ratoon 

1950-51 

Purity 

82*0 

80-7 

79-7 

Not sig. 





, ■ 

To 

■ T, 





Sucrose 

Mid-March 

17-99 

18-12 ; 


Not sig. 

Plant 

1948-49 








Purity 

1949 

90*0 

90*6 


Not .sig. 

Plant 


Sucrose 

Late Feb. 1950 

16*19 

16-01 


Not sig. 

1949-50 








; Purity 


88*1 

87*5 


Not sig. 

Ratoon 


Sucrose 

Mid-Feb. 1950 

15-64 

15*25, ; 


Sig, '5*5;, 

; 1949-50 





! 



Purity 


;;.,;;85*5^ • 

84-3 

i 

j 

' Sig. 5 

■1 

Ratoon 

1950-51 

Sucrose 

: Late Jan. 1951 

i 14-72 

: 14*64. 7 .,. 


■ Not sig. 



Purity 


!■' 81’T--'' 

80*4 


; Not sig. 

' ■ 'A ' '1 




Do'.: 



■■ 

Plant 

1948-49 i 

Sucrose 

Mid-March 

17-88 

18*22 1 


j Not sig. 


■ 1 

Purity 

1949 

89-57 

91-1 


j- Not sig. 

Plant 

■■] 

1949-50 : 

Sucrose 

Late Feb. 1950 ! 

:i6-15 

1 ■ ■■ ■■ ■ i 

16-04 


! Not sig. 



Purity 


CO 

!>-> 

CO 

87*7 


Not sig. 

Ratoon 

1949-50 ■ 

Sucrose 

Mid-Feb. 1950 : 

15-49 

14*40 


Not sig. 



Purity ; 


85-5 

84-3 ^ 


Ntu sig. 

Ratoon 

1950.51 ' 

Sucrose ! 

Late Jan. 1951 

14-62 

; 14*73 ; 


.j Not s.ig. 


t 

Purity i 


80-2 

■^81*4 .[ 


Not sig. 


'Vol. I\ 


S.Lm 

■ 

hoa 

- 

Ml 

n*;u- 

D-oau 

O’-M 

Cl *26 ' 
D-HP 

.A O’ 34 

■ D-76 

■ D*:il 

■ 

O-OBU 

0-B9 

:£0*26,'; j 

. (l‘B7 , 
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(Louisiana State University, Baton Rouge, La., U.S.A.) 

OiT is very surprising to know that many countries growing sugarcane depend on their ratoon crop. 
4 The countries like Nationalist China, Australia, and U.S.A. take 2-3 ratoons, while Mauritius and Natal 
In South Africa take 4-5 ratoons. Cuba takes 10-11 ratoons and there are instances where faimeis are takin^ 
25 ratoon crops. The other countries like Philippines, Hawaii, Brazil, and Puerto Rico are also taking 2- 
L more ratoons. Ratooning of cane requires no green manuring and not too much preparation of land. 
R srraUeasrtwo to three tons of cane for planting an acre and thus it is more economical. Some farmers 
have the wrong idea that ratoon is not high yielding; on the contrary, it gives equal or higher yields than the 
plant cane in some countries. 

Tn Australia there was nearly 75 per cent of total sugar cane crop under ratoon in Babinda region in 
1 Q57 which had 28 per cent of total cane area in Australia. In South Africa including Mauritius th^e was 
vfpe^S ofle cLe area under ratoon in 1955-56. Realizing the importance f J^^he 

(Fomosa) has recently started to take more than two ratoons. And there was more than 32 per cent ot th . 

total area under ratoon in 1956 and it is increasing every year. 

South Africa in 1955-56 season harvested nearly 200,000 acres of cane and the yields of several ratoons 
are as below (Dutoit, 1958). 


Plant Crop 1st. Ratoon 2nd. Ratoon 3rd. Ratoon 4th. Ratoon 


Per cent area 
Cane tons/acre . . 


27-9 

40*3 


3M 

30-1 


26*0 

29*6 


11-2 

28-3 


Mauritiva sugar estate, comprising more than 100.000 acre, have obtained the following yield, from 

various ratoons in the 1955-56 season (Kerr, 1958). . 

Plant Crop 1st. Ratoon 2nd. Ratoon 3rd. Ratoon 4th. Ratoon 5th. Ratoon 


Cane Tons Per acre 


Taiwan (Formosa) has obtained the following yields from this newly started method in 1955- 56 on 32 
per cent of their cane area (Liu, 1958) . 



Plant Crop 

1st. Ratoon 

2nd. Ratoon 

3rd. Ratoon 

Cane Tons/ Acre. . 

. . 32 

27.2 

26 

24 


One may think that the yields Obtained are .not ve^ I^^^^^ 

countries, the ratoon ^ Ri,rSer owns\ big ?ane plantotion which is sometimes unmanageable. 

?uT:^:lfca';^dTa^i'^ent^^^^^ iS moreShan ?he plant crop. A large scale tnal gave the 

followino* results in Louisiana (Matherne, 1957). ' / . . 

number of years of ratoon. 


THE BEST RATOON 


Shankarrao Adhate 
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Sugarcane varietal trial in Louisiana (1956) on large plots 


Variety 

Cane Tons/ Acre 

Plant Crop 

Ratoon 

N. Co. 310 .. 

28-36 

34*01 

C. P. 44/101 .. •• 

27*82 

1 32*83 

i 

C.P, 48/103 .. J 

22*18 

■ 26*49 

C.P, 47/193 .. 

22-05 

30*57 

(■ 

C.P. 36/105 .. .. 

28-13 

j- '27*33 

C.P. 44/155 .. 

23-61 

25*73 


In Louisiana, the cane is planted in September and October, but cane has its uppu pat ts kd ccl _ 
the winter; and after March the underground part starts growing. In next OctolxT and ^(A■l Inbc it is 
harvested, because of fear of frost or snow fall; juice rnay freeze and crushing may not be iK.ssibk il kpt 
longer. Considering that cane grows in adverse conditions, with staisfactoiy ptuod o <> > ^ 

molths, the yields rlay be said very high. Similar yields in Australia were obtained when different varieties 

were ratooned. _ 

A farmer, Mr. J. L. William, in South Africa harvests 400 acres of cane every year with very little area 
under plant crop. Up to 1956-57, he obtained the following average yields Irom plant and many ratoons on 
various divisions of his farm as below (Annonymous, 1957). 


Cane Tons {Acre 



'a ■ 

' ® 

D 

■■i ^ ^ 

G ^ 

I : 

K : 

U 

Plant Crop . . . . * * 

41*5 

34*0 1 

1 36*0 

1 34*0 ; 

33 -(i 

34*0 

32*0 

36-0 

1 st. Ratoon . . . . 

57-3 

33*3 

1 43*3 

■ 43 * 3 :. ; 

. 43-2 , 

46*0 ; 

37-0 , 

46*0 

2 nd. Ratoon . . 

70-0 

40*0 

57*0 

", , 60*4 

60 -0 : 

5 l*C) 

47-0 ; 

50 • 5 

3 rd. Ratoon . . 

i ' 

59*0 





64 ■ 4 

55 ’ 5 


All these above figures show an increase in yields over the previous yields. ^ I he yields Iwni 
Mr. William's fields are nearly 100 per cent more over that of plant crop even in case of third ratoon. I his 
makes Mr. William to say, ‘‘ Why plough out" such ratoonable fields. There remains no doubt that 
two to three ratoons may yield equally good or even better than the plant cane and tanners should stait 
ratooning their cane with proper care to get more yields. 

But sometimes ratoon may give less yields under some conditions. Plant cane having very uneven, 
poor crop with small number of canes should not be ratooned, as ratoons may yield less because of little plant 
population in ratoon. Therefore, it is necessary to take care in preparing land to have good germination in 
plant crop. Care should be taken for selection of good seed material and giving seed treatments for good 
germination. Irrigation, manuring and weed control measures are also of great importance in cane yields. 
A cane attacked by insects and diseases may increase the trouble not only in the same fields but also in the 
neighbouring ones. Such ratoon crop will be very poor and will yield low tonnage. Late harvesting or 
shallow cutting of the previous crop may cause an adverse effect on ratoon. For example, crop harvested 
in February, will get very little period for growth, as growth is stopped after flowering in Octo1)cr or November: 
However, flowering is a varietal character and is affected a little by other factors also. li crop is harvested 
early, and ratoon prepared late, similar effects or even worse will occur. Another most important lactor is 
the depth of harvesting. If harvested only from the surface of the ridge, it will be necessary to shave the 
stubbles deep. In case of uneven crop, some new setts may be planted in the gappy places as early as possibk\ 
But if the crop is attacked by insects or by some diseases like red rot, rust, smut, mosaic or ratoon stunting, it 
is better to plough out and clear the whole field (Chou, 1957). Some of the above points are discussed in 
brief in the following paragraphs. 
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Shallow harvest 


b. 1st ratoon of deep harvest 


h. Second ratoon of deep harvest 


Second ratoon of shallow harvest 
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' For example; in Deccan.. Canal tract, .. the Harvesting ■ starts Ironi Ocinhvr ur c;trb‘r. aiifl ends in 
February and March.. There are three types of plantings, ^ namely, JanmiiT |) aiitiny. JuK plauliiig and 
October planting, adjusted to give the cane crop the maximum period lor growl li w in li is limited f )y m enng. 
Flowering usually takes, place in October or November. It is interesting ,t,o see liow chOermt plariiings 
grow and yield in response to growth period they get up to dowering. 


Plantings 

Period of Growth 
(Up to Flowering) 

Millable or 
Mature Height 

VirWs .,r tiiiiH 
('runs jjiT acri' 

January planting .. 

91-10 

90^^415'^ 

Vi 511 

October planting 

1 ni-i2i 

.■ 120"-115T 

5,5-bO 

July planting . . 

l4H5i 

140"-150': 1 





The figures given above are moderate and approximate. They indicate that sugar cane yields laairly 
the same if calculated on monthly basis. On an average, cane gives 4|-5 tons of rane per aen* lit a imanii. 
But usually the losses will be more for late start of ratoon, as the growth is not unirt>riu in all inonifis, and 
because the first three months yield no millable cane. 

Late harvesting after October^ means reducing the number of months of gnmih nl niinun crop and 
losing nearly 4J-5 tons of cane/acre for every late month- Even a week’s delay mcams ai least a loss of one 
ton of cane/acre. Therefore, it is necessary to avoid delay in collecting trash, siulible shaving and pre|>ariiig 
the land. As far as possible, the trash collecting may be done simultaneously with liarvestiiig. Deep 
harvesting will also serve the same purpose as of “ Deep ” stubble shaving. Only early harvesting has no 
meaning unless above two operations are carried out; and furrows arc l)roken and cultivated {h‘ep. I’he cane 
harvesting depends on the maturity. Maturity in turn depends upon the variety, manuring, irrigation, cde. 
But it is not so much associated with the flowering. Generally July planted crop will matur<* in (4eto!)er: 
October planted in November and January planted in December. To delay in harvt'-siing the crop whicli 
has reached the peak in sugar content, is a waste of sugar ; as it tends to come down if kept tor a longer t iinm 
Thus the July and October planted crops are the best as far as the ratooning is eoncei ned, as their ratcM Uis will 
get nearly 10-12 months for their growth, and will yield nearly 50-60 ions of cane |)er acre. If !iarv(*sled 
early, the land should be prepared early. This item is many times neglected in Deccan Gaiial Traci. The 
best way is to remove the trash as the lxarvesting is in progress. The upper buds sfirout within 111- 1 3 days 
even if the trash removal or stubble shaving is not carried out early. The stub!)le shaving can hf^ satisfai-iorilv 
done only when the land is well cultivated between the rows. Late stulibk shaving allows the slublfles to 
sprout, and some energy and food material is wasted, and then ratoon depends on tlu* svvoml sprcaiting of tht‘ 
deep placed buds. The second sprouts may not be so even, healthy and strong as tia^ first ont‘s. Sf>mctimcs, 
stubble fails to give out new sprouts if shaved late. This leads to weak and to less nnnilier of millabic ciiuvs 
in the ratoon crops. The knives used for harvesting and stubl)le shaving must he vvrx sharp. Blunt knives 
may cause injuries and bruises to the stubble. The bruises to stubbles result in tin- fermentation of the 
sucrose in the stubbles and then the stubbles die away. Moreover, with blunt kniv<‘s, harvesting and sha\'ing 
may not be deep enough, which may entail upon the yields of the ratoons. ()v<*r all shallow harv'es- 

ting means a loss of one tori of cane per acre. 

Deep ’’ stubble shaving is one of the most important operations to have a good ratoon crop, d’aiwan 
Sugarcane Research Station reports on an experiment conducted on stubide shaving tliat the dc<‘p slmving 
gave 48 tons of cane while the shallow stubble shaving gave 20*4 tons of cam* per a<*rc in the first ratoon 
(Ghoul, 1952). When these canes werefurther ratooned, they got 8 tons of cane per acre more by deep siiihbh' 
shaving. The deep shaving gave tall, erect, heavy canes while the shallow shaving gave leaning, sliort and 
poor canes. ^ And this is why, at present ratoon on the Deccan Canal Tract does not give a good attractive 
yield. But It lodges very early, giving further decrease in growth of cane and sucrose contenls. As a matler 
ot tact, ratoon grows faster and more than the plant crop and matures early. The reason for lodging and 
poor growth of cane in the shallow shaved ratoon is obvious. The upper buds t>n the stu]>hies sprout, and 
ower ones remain dormant because of epical dominance. The canes so formed are liigli placed witii |,)oor 
root system and having very little support of soil Earthing-up of such crop will verv rarelv be heluM to it. 
Roots may not reach the proper depth of soil and tillers may die away in shallow shaving. Tlie ratoon is 
not able to get sufficient food material because of shallow root system. If such a ratoon is ratoom^d si^cond 
time, deep stubble shaving is practically impossible and sprouts will arise just from the few upper buds on th(‘ 

J ? f thus the subsequent ralcons 

are badly affected. And this is the reason for getting poor yields for first and other ratoons on Deccan Clanal 
iract. As a matcer of fact first ratoon is not still popular among the farmers, not because their soil, climatic 
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or other factors are adversely affectingj but because of easy-going methods, shallow and late stubble 
shaving. Stubble shaving should be done before they sprout. 

There are certain reasons why Deccan Canal farmers avoid deep stubble shaving. They have no 
machines for this operation. Other countries like Louisiana, Australia, Mauritius and Hawaii use a machine, 

‘‘ Stubble Shaver ’h This machine cultivates 10"-12'' deep in the furrows, breaks the sides of the ridges, 
-and shaves the stubbles 6' '-7" deep below the ridge surface. 

Heavy ridges for sugarcane crop and its earthing-up, may be another reason for shallow shaving of 
the stubbles. Some countries and in some parts of India, people burn the trash to hurry up the ratoon 
operations, and also to kiU the upper buds of the stubble, and allow to sprout the deeper ones. But it cannot 
equal to the deep shaving. Moreover some organic matter in the sail is lost because of burning the trash. 
But this operation can equally be done well by manual labour. A point which can save the labour, at the 
same time which can add 2-2| tons of cane per acre to the yield of the crop harvested, may be suggested in 
this matter. A gang of 15-20 labourers may be employed to break open the ridges 7"-8" below the ridge 
crest, prior to the harvesting. This will enable the labourers to harvest the cane at least 7"-8" below its 
usual point. This addition of 7''-8" of cane all over will give 2”2| tons of cane per acre, at the same time no 
operation like stubble shaving will be necessary. Further operations for preparing land can be done after 
removing the trash as early as possible. Cutting so deep is not harmful to the ratoon. There will be still 
a stubble with 6-7 buds left in the ground, and sprouting of 2-3 buds and survival of even one will be 

quite sufficient to maintain the moderate plant population 40,000-42,000 canes per acre for high yields. By 
deep cutting, few buds will sprout into good healthy tillers. Shallow cutting allows sprouting of many upper 
buds. Sometimes, the population goes over 200,000 up to earthing-up with' high mortality after earthing-up; 
and such a ratoon gives less number of millable canes at harvest and ultimately the low yields. Deccan Canal 
Tract has deep furrows for planting. And heavy earthing-up buries the 10"- 12" of millable cane length 
in the soil, and at least 7^'-8'^ of these buried canes can be harvested the above way. Even the remaining 
stubbles still left along with roots is a big quantity of organic matter which will go under decomposition. 
According to Dr. Dillewijin (1952), quantity would be 11-12 tons per acre. In case of a cane crop of 46 tons/ 
acre, it will have 14 tons of tops per acre. And 18-19 per cent of the total of the above constituents will be 
(11-12 tons/acre) left in the ground in moderately earthed up crop. Perhaps, in Deccan, the furrows are 
deep, and cane portion left in the ground would be quite long. And there would be a large amount of un- 
decayed organic matter in the soil, when such field is ra tooned. Soil micro-organisms will lock up lot of food 
material from the soil until the decomposition is in progress, and the ratoon will be underfed. To reduce 
this effect, it is necessary to remove away some of the stubble quantity by way of harvesting cane deep or 
deep shaving; and by giving extra 50 lbs. of nitrogen/acre merely for organic decomposition. 

Preparation of soil consists of breaking of ridges without injuries to the stubbles, and deep working of 
the furrows up to a depth of 6-7 inches. The soil is made loose, friable with fine tilth with subsequent 
cultivation by some suitable harrows and cultivators. Serpentile method of layout will not be a good one 
for plant and ratoon crops. Especially this type of cultivation by bullock implements in ratoon will be 
possible in only straight furrow methods of layout. The stubbles are shaved deep as soon as they are 
exposed 6-7 inches. The soil will become hot, and deep buds will become active. Such sprouts will be 
strong and vigorous. There wall be good aeration in the soil. If the previous crop is harvested detp, stubble 
shaving may be avoided. Ratoon is exactly identical with plant cane and its needs are similar to those of plant 
cane. 

Some farmers regard the ratoon crop as a “ God’s Gift ”, and thus neglect it, and harvest what has 
grown. No doubt it is a God’s Gift ” as it saves land, requires no green manure; about 2^-3 tons of seed 
cane material and some labour for planting is saved. Land preparation of ratoon is an easy item as consi- 
dered to that of plant cane. With all these benefits, farmers are still tempted to reduce the quantity of 
fertilizers. According to Dr. Stubbs (1897), ratoon requires more manure to have good yields. 

Other countries give not only as much fertilizers to ratoon as they give to the plant crop, but also give 
some 50-60 lbs, of extra nitrogen/acre, and phosphate and potash as the experiments decide. But response of 
sugarcane to nitrogenous fertilizers is great and world wide. If one goes through the book ‘' Manuring of 
Sugarcane ” by D. J. Halliday (1956), he would find that Barbados, Br. Guiana, Peru, Louisiana, Brazil 
and Australia, on the basis of field experiments fertilize ratoon liberally and they are, therefore, able to main- 
tain equal or higher yields of ratoon. An interesting example may be cited here of an experiment conducted 
by the Department of Agronomy of the Louisiana State University, Baton Rouge. For clarity yields of only 
common and few^ higher manurial doses for plant and two ratoons are given below^ (Byrnside 1955, 

1956, 1957). 

Yield of plant cane for treatment No. 4 seems to be erratic. The figures indicate that when same doses, 
as to the plant cane are given to the ratoon, the difference in the yields of plant, 1st ratoon and second ratoon 
are large. If mcreased doses are given to plant crop, first and second ratoons, their yields are increased 
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Doses in lbs/ Acre' 

Plant Cane 

1st. Ratoon | 

■ ■ 2nd. Ratoon 

'N-PaOa-KaO 


i 


0-0-0 .. 

18-50 

14-93 

12-19 

60-0-0 . . • • 

23-12 

18-42 : 


60-0-60 .. 

22-16 

18-61 


60-40-60 . . 

26-68 

18-73 


80-0-0 . . • • 

23-79 

18-98 

19-36 

80-0-60 .. 

24-28 

20*27 

i 20-47 

*80-40-60 . . 

23-41 

1 20-77 

1 18-74 

100-0-0 .. 

' 

i 20-81 

. 20-47 

tlOO-40-60 .. 

I 

1 22-83 

22-57 

* Recommended dose for plant crop, 
f Recommended dose for ratoon crop. 


hr«;i,-c;;d „a”„; »ch „n 

varFous soil types In which higher doses to ratoons gave higher yields than that ol the plant t rop. _ ^kihanraii- 
a956Ulso is o?the opinion that ratoon requires higher doses than the plant crop to maintain the > lekls. Some 
neople are of the opinion that the plant crop leaves big fertilizer lesidues, and that the ratoon iici not 
fertlized with such^ high doses. But it seems unwise to fertilize plant crop wit li high doses, and lor ratoon, 
Wh itTs of qual to rely upon the residual effects. A dose 

whhIittieTess quantities would be more effective than the assumed residues. _ Dr. Dilleivijin 9o2j is ol the 
Snion tha^ residues of fertilizers. It is a well kncnvn fact that P.O, 

and KoO are fixed up in soil to a gieat extent, and one should not expect much ol residual effects ol sucli 
fertil£rs In case of nitrogenous fertilizers, they are also fixed up to little extent, but their loss « mostly 
thrdugh leaching and volatilization. The quantities of N, P K fertilizers for plant and ratoon vary Jrent 
regions depending upon soil type, organic matter and nutrient contents, growth period and otUu factors. A 

M lbs. of nitrogen, 54 lbs. P.0,, and 199 lbs. of K.O per acre »n, so; and 
manming should be adjusted to supply N and P.O, mostly front the lertiltaets, and K partly In™, sod md 
partly from fertilizers. For ratoon, first dose containing a little large quantity of nitrogenous lertilizep ai d 
full quantities of P K fertilizers may be given 6"-7" deep in the sides of the rows at the time of the hrst imga- 
tion^ This may be done by making a small furrow by suitable implements or drill and then covered. Second 
and third doses are given similarly, but the interval between the dpses will genera y depend upon the 
growth period of the crop. And further operations for ratoon are similar to those followed lor p ant crop. 
Because of the fast growth in early season, ratoon may require iriore irrigation as compared to plant crop. 
Twelve month crop may require nearly 1 15 acre inches of water (including rain). In dry seasons it may be 
irrigated with an interval of eight to ten days, and 13-15 day interval in the rest ol the period, depending 
upOTi the rainfall and soil. At maturity limited irrigation will not lower the sucrose contents of rane. for 
the first two to two and a half months, six to seven inches of water per month will be sullicient. 1 hen doses 
may be raised safely up to maturity. Liquid fertilizers are suitable for ratoon, but the Indian irnplements 
are not suitable for this purpose. Minor elements which sometimes play a major role in limiting the growth 
of the crop or in showing some abnormal symptoms may carefully be studied. Sometimes under less pro- 
nounced deficiency, the crop appears healthy, but such crop may respond well if the deficiencies are 
made good. 

A properly cared ratoon will give at least 10-15 per cent more yield than that of the plant crop for 
two to three years, and will become like grape vine garden or Pan-mala (Betel vine garden) by its virtues. It 
should not be treated that it has lost its vigour and potential for high yields. Hawaiian research workers Bordon^ 
and Denison (1942) studied the growth rate, monthly elongation, length of stalk and many other aspects ol 
ratoon and found that the ratoon has little more or the same vigour and potential as the plant crop has. 
Real profits lie in the ratoon and not in the plant crop. If growers and research workers make this “ God’s 
Gift ” a successful pattern of cultivation, they will enjoy an all around improvement in cultivation of other 
crops too, by the higher profits through bumper ratoon yields. A good ratoon in Bombay State will yield 
50-60 tons per acre depending upon the growth period. Hawaii, on an average harvests 94-95 tons of cane 
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acre, while we harvest 13-5 tons of cane and 1-4 tons of sugar per ac: 
'hich is said to be the home of sugarcane, to increase cane yields throi 


April-Junej 1960] 

and 10-11 tons of sugar per 
it be impossible for India, w] 
'Sincere efforts? 
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A PRELIMINARY NOTE ON THE EFFECT OF ACID 

ON GROWTH AND TILLERING OF SUGARCANE 

By ;. 

G. ^"ARASIMHAM Rao, N. V. MoHAN Rao and P. Hanumantha Rao 


(Sugarcane Research Station, Anakapalle. 


Andhra Pradesli) 


/KIBBERELLIC acid is a newly introduced hormone credited with high potentialities in promoting 
^ growth of plants. One of the important effects of applying this acid on plant grow th is icpot t( cl to in. 
rapid elongaticm of the stem. It was reported from Hawaii (1956) that application ol gibliciclhc acid to 
sugarcane increased the growth rate by 50 per cent. 

Narasimham (1958) while reviewing the results of a large number cif eKperinients conductecl with varied 
species of crop plants that were treated with this new hormone, stated that gibbc-rc'llic- ac;id cdongatcHl the 
stalks most rapidly and that shoot elongation was mainly due to increase m cc I voinnic rathc'i than hen 
increase in number. Gibberellic acid was also found to have effect on a number ol plant characlc-rs and 
metabolic activities such as leaf growth, flowering, fruit set and breaking ot donnaiicy ol a numbe-r ol culti- 
vated plants. 

Coleman (1958) reported that seed-piece treatment of sugarcane with gibberellic acid increased the 
height of plants by 56 per cent ina period of 23 daysafter which time the growth ot treatc'd plants (leased while; 
that of control plants continued; Consequently there was no difference in height, ol treated ancl mi-treated 
plants, 112 days after treatment. He concluded from the results of field trials that gibberellic acid h«.id little 
effect on length of millable cane and no effect on the final yield of miilal>Ie cane, total solids, sucrose or purity 
of juice. 

In order to study the effect of spraying gibberellic acid on the growth ol sugarcane in its formativt* stage, 
a preliminary study has been conducted in pots at Sugarcane Research Station, Anakapalle in the current 
season and the results of the same are reported in this paper. 


Experimental 

Since only a small quantity of gibberellic acid could be obtained, the trials were laid out tmlv in puts. 
The surface area of the pot is 1-66 sq. feet with 3' depth of soil. Single budded setts oi C!o. 419 variety were^ 
planted on 23rd February, 1958. In order to obtain information on a possible interaction in the effect of 
gibberellic acid with the two major plant nutrients, nitrogen and phosphorus, lliese two iactors were also 
included along with the hormone p. varying proportions. The following are the details of tin* treatments. 

1. Nitrogen 0, 50, 100 Ib./acre in the form of ammonium sulphate. 

2. P2O5 — 0, 75, 150 Ib./acre in the form of single superphosphate. 

3. Gibberellic acid — 0, 25, 50 p.p.m. Ten ml. of aqueous solution for each pot were applied. Ihis is- 

equivalent to 0*25 mg. and 0*50 mg. of giliberellic acid per pot. 

Nitrogen and P2O5 were applied to the soil in one dose on the 45th day after planting. Giliberellic acid 
was split into two halves; the first dose was given on the 45th day alongwitii nitrogen and P2O5, while the 
second instalment was applied seven days later. Drops of aqueous solutions of gibberellic acid were put in 
between the leaf sheath and stalk. All the leaves in a shoot and all the plants in a pot received the gi])berellic 
acid., : ' ■ ■ ■ 

The trial was conducted on a factorial layout with 27 treatment combinations. One of the second order 
interactions (w. component) was confounded to reduce the size of the block from 27 pots to 9. Only one 
complete replication was harvested to record the effect of gibberellic acid on growth and tillering in the 
formative stage of the crop. The mean square with six degrees of freedom due to un-coidbunded N X P X 
G interaction has been used as error in the test of significance made at one per cent level of probability. 

Harvesting of the plants was done on the 140th day after planting or about 3| months after initiating 
the treatments. 

Results . 

With a view to reduce the variation due to difference in age of the shoots, elongation of the shoot was- 
recorded on the primary stalk only. The initial height of the shoot was measured from the surface of the 
soil to the first visible transverse mark on the top. The final height was measured on the day of harvest. 
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The difference, expressed as elongation of the stalk was statistically analysed and the efiects are presented in 

Table I. ' ^ 

Table I 


Elongation of tnain stalk Cin inches 


~ — — — — r 

Levels of Gibberellic acid 

Mean 

Levels ot nutrients - 

Go 1 

G, ■ . 1 

G. j 


:No .. ' . : •. I 

N,. ' ■ . . .• I 

10-5 ■' 1 

18-4 1 

20-1 i 

16-3 

11-6 i 

14-9 

16-7 

14-4 

Ns . • i 

13-4 ■ 

17-2 i 

150 i 

15-2 

Mean . . 

1 

11*8 

16-8 

17-3 1 


Po . . 

10-8 

17-9 

16-5 

15*1 

P, 

10-3 

17-3 

17-9 

15-2 

P 2 

14-4 

15-4 

17*3 

i 15-7 

1 , 

Mean , . 

11*8 

j 16-9 

17-2 

1 


i . p 

i A 0 

! 

P« 


No .. 

15-1 

16-7 

17-2 

16-3 

Nj : ^ : 

1 14-0 

14.4 

14-8 

14*4 

N, ... ■ .. 

16-1 

14-4 

15-1 

15-2 

Mean . . 

15-1 

15*2 

15-7 

_ - - t. 


IS :: 

G.D. at 1 per cent (-do-) . • ^ 

C.D. at 5 per cent (-do-) . * „.n.Q94'' 

For values in the body of the table f S.E.m ~ j . 3977'' 

I G.D. at 1 per cent =4*85" 
G.D. at 5 per cent =3*20" 


The effect of gibberellic acid in XTeSnS Ke'St. 

due to nitrogen were not signiHcan . _ 2 5 beneficial effect of gibberellic acid appeared 

suggests an interaction of ® . brosen Actually the N X G interaction with four degrees of free- 

The relevant part of the analysis of variance is presented in 1 able 1 . 

Table II 


! 

Due to 1 

i 

D.F. 

Sum of 
squares 

Mean 

Square 

v./v* 1 

F. 

1 per cent 

F. 

5 per cent 

N xG .. ■• ! 

4 

55-88 

13*97 

5*46 

9*15 

4-53 

: N1 G1 .. 

1 

48-80 

i 48*80 

19*06 

13*74 

5-99 

N1 Gq .. 

^ ^ ' 

0-32 

0*32 




Nq G1 .. 

1 , , 

0-01 

0*01 

1 

• • 


Nq Gq .. 

.1 

6-75 

6*75 

2.64 

• * 

.1.' 

‘ -■ ■ 

Error 

1 ^ 

15-34 

2*56 ' 



i 
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A .PRELIMINARY NOTE ON THE EFFECT OF GIBBERELLIC ACID 

ON GROWTH AND TILLERING OF SUGARCANE 

. By. ■: 

G. JN'arasimham Rao, N. V. Mohan Rao and P. Hanumantha Rao 

(Sugarcane Research Station, Anakapalle, Andhra Pradesh) 

^IBBERELLIG acid is a newly introduced hormone credited with high potentialities in promoting 
growth ol plants. One of the important effects of applying this acid on plant growth is reported to be 
rapid elongation of the stem. It was reported from Hawaii (1956) that application of gibberellic acid to 
sugarcane increased the growth rate by 50 per cent. 

^ Narasimham (1958) while reviewing the results of a large number of experiments conducted with varied 
species of crop p ants that were treated with this new hormone, stated that gibberellic acid elongated the 
stalks most rapidly and that shoot elongation was mainly due to increase in cell volume rather than their 
increase m number. Gibberellic acid was also found to have effect on a number of plant characters and 
metabolic activities such as leaf growth, flowering, fruit set and breaking of dormancy of a number of culti- 
vated plants. ^ 

I • reported that seed-piece treatment of sugarcane with gibberellic acid increased the? 

height of plants by 56 per cent in a period of 23 days after which time the growth of treated plants ceased while 
that ol control plants continued; Consequently there was no difference in height, of treated and un-treated 
p ants, 112 days after treatment. He concluded from the results of field trials that gibberellic acid had little 
of juicr cane and no effect on the final yield of millable cane, total solids, sucrose or purity 

In order to study tl^ effect of spraying gibberellic acid on the growth of sugarcane in its forma tive stage, 
a preliminary study has been conducted m pots at Sugarcane Research Station, Anakapalle in the current 
season and the results of the same are reported in this paper. ^ 

Experimental 

Since only a small quantity of gibberellic acid could be obtained, the trials were laid out only in pots 
The surface area of the pot is 1-66 sq. feet with 3' depth of soil. Single budded setts of Co 419 variety were 
planted on 23rd February, 1958. In order to_ obtain information on a possible interaction in du- Sect S' 
gibbCTelhc acid with the two major plant nutrients, nitrogen and phosphorus, these two factors were also 
included along with the hormone jn varying proportions. The follLing are the details of the ireatments. 

o" Niteogen 0,50, 100 lb. /acre in the form of ammonium sulphate. 

Q bj/ 5, 150 lb. /acre in the form of single superphosphate. 

. Gibberellic acid— 0, 25, 50 p.p.m. Ten ml. of aqueous solution for each pot were applied. This is 
VT-+ j n /-w ,• and 0-50 mg. of gibberellic acid per pot. 

Nitrogen and P.Oj were applied to the soil in one dose on the 45th day after planting Gibberellic -^cid 
was split into two halves; the first dose was given on the 45th day alongwith nitrogen Ind P O wSe tlm 

betr^^nThe 1^^^^ of gibLrellic aciFwe'e put £ 

oetween tne leal sheath and stalk. All the leaves in a shoot and all the plants in a pot received the gibberellic 

Inter was conducted on a factorial layout with 27 treatment combinations. One of the second order 

interactions (w. component) was confounded to reduce the size of the block from 27 Dots to 9 oSv ^ 

Harvesting of the plants was done on the 140th dav after olantincr nr oKnv,f ci i r • . . G* 

the treatments. ^ panting or about months alter irutiating 

Results 

Sm o“,rK[ 

»,1 the first visible transverse mark „„ the top. The fimj height^sm^Tred ^the 
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EFFECT OF GIBBERELLIC ACID ON YOUNG SUGARCANE PLANTS 

Tablf Statistically analysed and the effects are presented in 

Table I 

Elongation of main stalk (in inches) 


Levels: of nutrients 

i . 
i 

I.cvels of Gibbereliic acid 

, Mean 

1 ' • 

Go 

G, 

G, 

No ■ . . 

10-5 

; 18*4 

20-1 

16*3 

K. .. 

11*6 

’ 14-9 

16-7 

^ 14*4 

No .. . 

j 13*4 

i 17*2 

15-0 

,15*2 

Mean . . 

11*8 

: 16*8 

17-3 


Po 

10-8 

1 17-9 

16*5 

: 15-1 

i>. . . 

10-3 

1 17-3 

17-9 

15-2 

P. .. .. : 

14-4 

15-4 

17-3 

15-7 

Mean . . . . ; 

11-8 i 

16-9 

17-2 . 

i 


Po 

Pr 

Ps 


No . . 

15-1 ! 

16*7 ' 

CM 

i 16-3 

N, .. ■ 

14-0 1 

14-4 

14-8 

; 14-4 


16-1 

14-4 ^ 

15-1 ' 

1 15-2 

Mean . . . . : 

15-1 

15-2 

15-7 j 


S.E.m (main effect) 
S.E.d ( -do- ) 
G.D. at i per cent (-~do' 


0-533" 

0-754" 

2-80" 




For values in the body of the table f S.E.m 


1*85" 


j S.E.d 

1 O.D. 


j at 1 per cent 
L G.D. at 5 per cent 


=0*<d24" 

==1-3077" 

==^4-85" 

=3-20" 


The effect ol gibbercihc acid in elongating the shoot was very highly significant. The differences 
due to nitrogen were not significant. had no effect. An examination of the results in table a 

suggests an interaction ol giblierellic acid with nitrogen. The beneficial effect of gibbereliic acid appeared 
to be more pronounced in the absence of nitrogen. Actually the N XG interaction\vith four degrees ol' free- 
dom was iound to be signihcant at fiye per centi^ut not at one per cent level of pro]jability% However 
when It \vas separated into individual degrees of freedom the N1 Gl component which was estimated to 1>e 
—2 ’02 per pot was found to be significant, while the other three components did not reach significance 
T he relevant part of the analysis of variance is presented in Table II, 

Table II 

Analysis of variance JSfxG inter action 


Due to 

D.F. 

Sum of 
squares 

Mean 

Square 

■ 

V,/Va 

F. 

1 per cent 

N'xG , 

"•ATI rn 

i. 4 

1 55-88 

13-97 

/ 5-46 

1' 9-15. 


53 


19*06 


74 


99 


0-32 


0-32 


0-Gl 


6-75 


6-75 


2.64 


15-34 


2-56 


;NI,;Gq 
■ Nqv/Gl. 

'."Error:;"':'''' 
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^ ^ The results, thus indicated that .the influence .of gibberellic acid progressively diminished as the level 
of nitrogenous fertilizer increased. 

.Since the Gibbeieilic acid was applied to. every shoot in a pot its overall effect o,n the elongation of 
the sterns IS sought ..to find' out by recording the total length of ca.n.e formed shoots /which is akin to the leiigth 
01 miilable cane at harvest. The results are presented in Table III. 


Table III 

Mean length of cane from all the shads in a pot {in inches) 


S.E.m. /■ ■ ' 
C.D. (P=O OI) 
C.D. P==0-05 


4*43'^ 
.. 23/26'' 
-15 -33" 


Factor 

1 

Level of factor 


0 . 

I. 

1 2 . 

Nitrogen . . 

.. ^ 42-1 

74-5 

1 ' 87 '7 

Phosphorus 

.. : 65*5 1 

68-0 i 

71-0 

Gibberellic acid 

1 

.. ’ 61*5 I 

1 

i 1 

73-8 ' 

69 -I) 


were SsScanl """it k th" nitrogen none of the other main cflects o, int<Ta< .io... 

Sbg ^ f £v?benSlly LbS ihnrSnhb’" 


Table IV 

.Anmher of sheets produced per pot 



j 

Go 



Gj 

! 


Ga 

1 Mea.n. 

Pa 

"IT ^ 

p. 

' ^ 1 

i Pr ' 

.Pa , 


; Pi " 

1 |.^j. 

' Ih i N 

No . . . . ■ . , 

1 

1 

1 

■ 0 ^ 

0 ; 

2 

0 

! 0 

1 0-66 

Ni . . . . 

6 ■ 

0 

5 

1 ■ 1 

1 

0 1 

2 

0 

4 2 ■ i I 

^2 ' . . 

8 j 

4 

iO ^ 

' 7 J 

6 

.5. 1 

0 ; 

■4 

3 5-22 


acid 

Mean for 


4-00 

2-78 


2*44 

1*78 


i • 55 
3 ’44 
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Table V 

Mean 7inmber of sheots per pot at harvest 


] ; ‘7 pw 

‘ * -- h. k f t ti \ Is 

'5 



Go 

G, 

Ga 

M'ean 

No .. 

6‘3 

7-6 

5*6 

6*5 


10*3 

6-3 

7*6 

8*! 

N,, .. 

17-0 

9-3 

8*3 

11*9 

Mean ... . , 

n'2 

7-7 

7*2 1 

1 

•• 


G.D. (P=:0-01) 

G.D. }^,o5=2*08 

S.E. of a sinjE^Ie \ alue in the bodv of the table 
C.D. -do- ' (P=-O*0i) 

C.D. -do- (P=:0*05) 


0-60 
3*16 per pot 

i-04 ,, 

5-45 „ 

3-61 „ 


The totBl nuiTibcT of shoots was increased with an increase in the level ol nitrogen while gibberellic acid 
was observed to have had a progressively retarding effect on the same. Both the effects weie found to be 
significant at one per cent level. The linear effect of gibbeiellic acid was highly significant while' the 
quadratic comporient did not reach significance. Phosphoric acid did not exeit any significant effect on 
shoot numbei . iNeither the average effect of NxG interaction nor any one single component among the 
four degrees of freedom reached significance. 

Elongation of the stalks by the gibberellic acid seemed to be at the expense of the production of tillers. 
This is similar to the well known phenomenon of rapidly growing cane varieties in the early stages having 
poor tillering at the end. Apparently due to this the total drv-matter produced from a unit area did not 
vary due to the application of this hormone. The results are presented in Table VI. 

Table \T 

Mean dry matter produced from a single pot (in gms.) 


Factor 


I.evel 


0 

i 

2 

Nitrogen, . . . . . . ' 

165*0 1 

1 254*7 ' 

319-1 

P.o, 

231*1 

250*4 

256 *4 

Gibberellic acid . . . . ' 

251*2 ! 

246*7 

242*1 .. 


It is thus suen from Table VI that increase in dry matter is approximately propoi tional to the increased 
application of nitrogen. This is mainly due to the production of more shoots than the elongation of the stalks 
the differences in the latter being not significant as reported in Table I. The differences due to gibberellic 
. acid and 'phosphorus are negligible. 

Summary ; 

A preliminary study to find out the effect of applying gibberellic acid to the young sugarcane plants was 
conducted in pots with, variety Co. 419. The two major plant nutrients (viz.) nitrogen and PoO- were also 
applied in varying levels along with the hormone to‘ note their interaction if any.' 

Cibbcreliic acid was found to exert a significant effect on the elongation of the stem and the increase 
recorded three and a half months after applying the hormone amounted to 55 per cent over control. But 
It \yas observed that the elongation of the stalk by the gibberellic acid was at the expense of tiller production 
which was significantly depressed; Consequently, there was practically no improvement in the total div- 
mattcr pioduced by the application of this hormone. The elongation of stalk by gibberellic acid was higher 
w^hen nitrogen w’as not added and progressively decreased as the level of nitrogen increased. 
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, ^ While, nitrogen increased ' tillering significantly,, phosphoric acid did not exert any significant; effect 
on either elongation or tillering in these studies. 
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E. Jagannadharao 


1 Sugiii Ctiiic; Eiaisoii farm, JBobbili, Andhra Pi'adesh) 
Introduction 


^LGARCAM^. IS the most nnportant commercial crop in the taluks of Bohbili, Parvatipuram, Salu 
ty and lalakomia of this development zone, commanding an area of over 16,000 acres. Of this, the area 
under sugarcane m Bobbih and Parvatipuram taluks is mostly drawn by the sugar hictories of Bobbili 

n I alakonda taiuk.s utilized foi jaggery manulacture. Sugarcane cultivation has increased bv leaps and 
bounds and Irom a mere thousand acresm 1932 m Bobbili taluk it has gone up to 14,500 acres in 1953-54 
has been due to sugar lactories constructed at Bobbili and Seethanagaram in tlie 
1934 and 1940 respectively. I hus the small area of 1,000 acres of the pre-1930 that was confined to areas 
of assured water supply has nenv spread over areas of indififerent water supply and even to drv lands. It is 
resistant Coimbatore hybrid canes and the policy of payment of sugarcane on cane 
in ^ "“'"^htral development has led to poor harvests of 10 to 15 tons per acre which is 

40 to oO per cent below the state average for cane yields. In this paper an attempt has been made to indicate 
the impoitance oi sugaicane Ac Agricultural economy of the ryot in this zone and the need for a bold 

approach to develop this under-developed area. 


Place of Sugarcane in the Agricultural economy of the Ryot in the Zone 

I Inh !,'‘f '""ff ‘r^mmercial crop in the taluks of Bobbili, Parvatipuram and Palakonda 

Wic,led™ TaMcl “"P”-'" "°P “ 


'I able I 


Particulars 


Bobbili 


Far\-atipiu-aui Falakoiida 


■ Salur 


Area under Sugarcane: in the past 3^ seasons (acres) 
1954-55 . . . . 


a 

b I953'"5t> 

c 195b 57 .. .. ;; ;; 

a. T’ofal cropped area in tlic taluk 1 * * 

b. Per cent or total sugarcane area to total cropped area 

a. 'Tolal area under coinniercial crops 

b. Per cent area under sugarcane to total area under 

commercial crops. . 

Ihmitiction of sugarcane during 1956 -57 (tons)* ' 

Average, yield oi* sugarcane per acre (tons) , . 

Cluaiitlty consumed by sugar factories at Bobbili and 
Rapgiuada (ton.s'i .. 

\alue of sugarcane producctl at Rs, 39;* ptT ton of cane 
(Rs.) ' . . . _ . . ■ ■ 

Other irnpoilant commercial crops and their areas in acres 
'GOGU ■ . : . ' .A 

, GROUXDNLT ■ .A ■** ■ 

, , , GINGELLY : . . ^ ■, .. '■*. . • 

, , TOBACCO . ;v '* 


12,300 

2,000 

3,204 

2,203 

13,088 

1,825 

2.137 

2,275 

9,900 

1,825 

2,200 

2,200 

1,39.518 

85,000 

■ 1,36,637 

1,35,200 

9-38 

2-15 

1-50 

■ 1-39 

41,363 

11,355'. ■ 

21,531 , 

11,931 

31 

16.07 

■ 9,8 

■ 12.2 

1,48,500 

29,2CM:) 

52,000 

: 32,000 
^ 15 

15 

16 

■' 25 ' 

90,000 

20,000 

Nil ■ 

15,000 

>7,91,500 

11,38,500 

20,28,000 

2,44,800 

9,905 

6,150 

1 5,537 

8,360 

15,290 

2,206 

3,285 

9,571 

3,080 

. » ■ 

3fi2 


780 

160 



Seasonal CIonditions 

‘^‘‘‘riKb’nscd by severe summers with day temperatures ranging between IU3“F. and 
id i .honiApnl to early in June. Cold and dry weather prevails from mid-November till the end nf 


SUGARCANE INDUSTRY IN BOBBILI ZONE (Andhra 


Pradesh) 


[¥ol. IV, Part 3 
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January and winter is also very severe with temperatures ranging from 53'" F.^ The average aiiniial rainlall 
ranges from^, 45'^ to 59'' in thewarious taluks and the season-wise details of rainlall are liirnished in Table IL 


Table II 

Average rainfall in inches 


Name of taluk 

Hot Weather 

. S. W. J 

^lonsoon 

N. E. NIonsoon ^ 

'rota! 

. 

Rains 

No. of 
rainy days 

Rains 

No. of 
rainy days 

-O ^ No. of 

Rams . I 

rainy days 

Bobbili , . . , , . 

7-19 

13 

23-60 

43 

12-43 ; 16 

45-3 

Parvatipuram •• •• •• 

7-85 

13 

34-93 

. 57 , ■ 

7-73' ■]!■ 

■50*5 

Salur ... 

9-70 


33-39 


11-73 

■54*8 ' 

Palakonda . . . . 

301 

i 

6 

1 45-30 

55 ■ 

! 10-96 13 

59-3 


2. Rains are received in both the monsoons but the South-west monsoon is more active' . A few good 
showers are received in the summer months of April-May. The north-east monsoon is characterised In- 
high gales afTecting grown up cane crops. The south-west monsoon brings in freshes to the rainfed tanks. 


Soils 

Sugarcane was confined to tank ayacuts which are mostly clayey loams to loams, l)ut now, with extcnd<*d 
cultivation and taking advantage of the newer drought resistant canes, it is also being grown in uplands 
without any source of irrigation and these soils are mostly sandy loams. The latter method of cultivation is 
mostly confined Jo a fev^ pockets in the Sithanagaram factory area of Bobbili taluk. The soils in tank ayacuts 
are fairly retentive of soil moisture and sugarcane crops have been found to survive with hardly any irrigation 
in February- March, subsequently depending upon the uncertain summer showers of April-May and entering 
the active monsoon period. 


Sugarcane AND ITS Culture 

^ With the fillip given for the extension of sugarcane area by the opening of two sugar factories in the 
taluk the sugarcane area rapidly increased from about a thousand acres in 1934 to over 14,000 acres in Bobbili 
taluk alone while the areas in Parvatipuram and Salur taluks also increased to about 2,000 acres in place 
of almost negligible areas prior to 1930. This increase in area under sugarcane has mostly been in areas ol' 
im-assured water supply and consequently the growler is treating sugarcane in this zone as a semi-diA' crop 
and reaping whatever he is able to get depending upon seasonal conditions. 

The land^s intended for sugarcane which are invariably^ arc brougiit to line tilth 

immediately following paddy harvest and sugarcane is planted in plough furrows 2’ to 2V apart, water is let 

ft 15,000 per acre are pressed in. Planting is done between januarv and March 
with the bulk of the area being planted in the middle of February. About 20 per cent of tlie area is also 
planted in May if good summer showers are received. As facilities for further irrigations are not availaf>le 
he sugarcane fields are flood irrigated immediately following planting and when th(i field comes to condi- 
tion, it IS worked in the mter-spaces wath a country plough. This is to conserve moisture in the months of 
March- Aprii-May and another ploughing is given if a shower is received in April or Mav. This method of 
SOI conseTvation IS spreading to the entire sugarcane aiea to the detriment of germination and subst^enumt 
stand ol the crop. The germination m such fields is affected by the soil covering the freshlv plant'd setts 
0 a depth of 6 and also by trampling oi the animals at wwk. Germination counts revealed hardlv 35 
to 40 per cent germination in these fields. ' 

The young shoots he exposed to severe hot weather period in April-May without any certaiatx of in 
on and during this period, the early shoot borer incidence s at its peak. Incidence uplo 50 per cent is ver\ 
.ommon, and due to repeated attack of the tillers that emerge, the canc crop planted in the month oV 
February-March wull hardly have any canes with internodc formation in June. Onlv with th<‘ rec(‘ipt of 
^ood rams in June-July, the crop revives, puts forth fresh tillers and growls/ Thus the crop finally harvested 

Ihe only other operations for the crop are earthing up alternate rows in Aueust and wr-mniii.r h. 
September; clamping cane clumps is resorted to only if there is some growth. ■ ' ' ‘ ‘ PI h 
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Manuring is done by the liberal ise of artificials like Ammonium sulphate. This practice has increased 

uathm the last five to seven years. It is applied to give up to 100 lbs. Nitrogen per acre in two to three doses 
beginning irom July. The final dose is given even late in September as ryots feel that such split and late 
applications put up cane yields. This is another potent contributory factor for the declining recoveries in 
the factory. 

1 hus, lack of irrigation facilities and exposing the young Sugarcane crop in its formative stage to almost 
wilting condition, taking easy the wide-spread incidence of early shoot borer, that systematically kills almost 
all the tillers emerging upto May, and late and indiscriminate manuring with fertilizers have all contributed 
to the low acre yields of cane and low recoveries in the sugar factories. The average sugarcane yield in each 
ol the taluks ot the zone and the sugar recovery per cent in the sugar factories are furnished in Tables III 
and IV. 

Table III 


Average yield of sugarcane 


Name of taluk 

Yield in tons per acre 

j Remarks 

Bobbili 

, 

15 

1 Semi dry area 

Salur . . . . 

15 

Semi dry area 

Parvatipuram . . . . 

' 16 

1 Semi dry area 

Palakonda . , ’ • • ' i 

25 

Irrigated area 


Table IV 


Average sugar recovery in the factories 


Year 

Sri Rama Sugars and Industries Ltd. 

Seethanagaram 

Factory 

Bobbili 

Factory 

1950-51 .. . .. 

1065 

10-19 

1951-52 .. .. 

10*24 

8-97 

1952--53 

10-73 

9-47 

1953-54 .. . 

9-81 

9*43 

1954-55, 

9-01 

9*10 

1955-56 ... 

7-80 

8*91 

1956-57 

9*11 

9*68 


Second Plan and its Objectives with Reference to Cane Development in this Zone 

Sugarcane Development scheme was extpded to this zone as part of the second five rear plan by the 
opening of Sugarcane Liaison harm, at Bobbili and starting ofintensivc Sugarca,ne Development work in the 
ta uks ol Bobbili, I arvatipuram, Salur and Palakonda. The object of the extension scheme is to increase 
sugarcane yield in the zone by 20 per cent per acre by 1960-61. ' Work was started in January, 1957. TIw 
increase in acre yield of sugarcane is sought to be achieved by the introduction of cultural, Manurial and 
vanetai improvements. 


.^onal Farm 

Sugarcane Liaison Farm at Bobbili was started in January, 1957, on 20 acres of wet land placed 
at the disposal of the Gwernrnent by the management of Sri Rama Sugars and Industries Ltd., Bobbili. 
1 he working expcascs of the Liaison Farm are to be met by the Factory authorities while the charges on 
D clinical St aft comprising ol a Superintendent, two Sugarcane a.ssistants and two fieldmen will be borne by 
the State Government and the Indian Central Sugarcane Committee. The results of proven researches 
at Sugai cane Research Station at Anakapalle that are to be put across in the extension .side arc further tested 
on the tarm here for their suitability to the zone, besides laying out experiments and gathering data on the 
problems purely of local importance. 
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The following recommendations from the Sugarcane Research Station, Anakapalli are under demonstra- 
tion On the Sugarcane Liaison Farm, here and the observations so far made are also tabulated. 


Local metliod 


1 


l.a. Cultural: Repeated ploughing and 
planting sugarcane in shallow plough 
furrows spaced 2 to 2 J apart. Plough- 
ing between cane rows ten to 1 2 days 
dfter planting and covering the furrows 
to conserve soil moisture. 


■i 


B. Earthing in August: Light earthing 
up to 4" given for every alternate row 
of <?ane. 


C. Wrapping is done twice in August- | 
September and clamping of cane done i 
when crop height is 4 to 5" of millable | 
cane. i 


D'. Insecticidal control: No. control 
measures are adopted. Borer incidence I 
was recorded upfo 50 per cent:. i 

: ' i 


Suggested improvement under Demonstra- j 
tion at the S.L.F. Bobbili 


2 


Planting in deep trenches 40" apart with 
16" width of furrows and 8" depth. A 
4" loose soil bed to be Provided at the 
base of furrows. 


OR 

Plough deep and form ridges and furrows 
as above. Hoeing in the furrows after 
each irrigation or rainfall to conserve 
soil moisture. 


High earthing up by keeping the furrows 
depth between the rows of cane at 6 to 
8 " 


No. wrapping is done thus saving Rs. 25/- 
oii two wrappings and Rs. 15/- on 
clamping Trash twist propping done in 
September, the cost of operation's being 
Rs. 20/- per acre. 

Spraying with 0*32 per cent D.D.T, or 
0*62 per cent Endrin was done thrisc 
when the crop (Planted early in March, 
1957 wa's 4, 6 and,9 weeks old) . 


Indications so far available on the suitabilit.y 
■ of the recoirmiendatioii 


3 ■ ■ ' ' 

1. Deep irench planting and hoeing in 
furrows ensured even grvnundtkm ami it 
WHS 73 per cent against 3 ) per i:ent to 
40 p(T- cent recorded niui<'r neighboui- 
hood. 


2. EarK' shoot bord' ini'’iden<<' was 4 per 
cent in tieep tia-neiies as against 9 per 
cent in shallciw Irem hes. 

3. Population at <‘arthing n}> was oLtHM) 
in this ineth(xl as against 31.000 in the 
adjoiniitg holding oi’ ryots. 

High earthing an pnwentni fudging itispit?; 
of 25" rain r<‘cei\ed in Angust-Septeinlmr. 
Under focal jnetho<l ahuttl 30 per tent 
cane clumps lodgeti and clamping had lo 
be resorted to iinniediately. 

The tililiiy i»f trash twist has to be tested 
chiring tin* N.K. Motisumi. Ai presifUit 
then' is a sasing of Rs. 13 - jx*r aci'f' on 
the operation. 


In tb<‘ (Irnu lustration {dots d<*Htl la‘art> 
were 6 per <enl in unsjirased phits a-, 
against 14*5 per ('cnt in sprayed plots. 
Similar observations from tin* ryot liokl- 
ings arc as follow (for the a\‘erage of 18 
demonstration piots^ . 

Unsprayed. 33*5 per cent 

sprayed. 1 1 *9 {Kt* <:<*nt 

I’he crop in sprayed plots is uniform nr 
growth, with an a\'erage crop height of 
110 inches for s{>rayed and 88'" lor mi- 
sprayed in Clo.419 in September. 



2. MANURIAL: No basal dressing of 
bulky organic manuring done. Fertili- 
zers to give fiom 75 lb. N. to 100 lb. N, 
as ammonium sulphate given in two to 
three doses from July to September. 


3. VARIETAL ; C'o. 42 1 is most popular | 
as a mid cane, Co. 527 as an early cane | 
and Co. 419 as a late cane, Co. 449 I 
is spreading now. 


i\ppIication of 100 lb. Nitrogen in one 
dose in June-July advocated press mud 
at 10 tons per acre applied before plant- 
ing in furrow’s. 

Spraying urea to give 25 lb. N. per acre 
in April, demonstrated. This was 
applied followdng a sharp showier and 
50 Ib. N. applied to soil in July. 

Varieties Go. 419*, Co. 449; Co. 421; 
Co. 527; Co. 650; Co. 957 and Go. 997 
are under observation. 


Spraying Urea in April appf^ared to induce 
better crop growth and vigour than plots 
receiving all 100 lb. N. in Juh. Results 
to be confirmed at har\est. 


Co. 449 has dom* very well as a good 
drought resistant \aric(v so far followed 
by Co. 957, Co. 421 Co. 650. Co. 419 
badly sulTcred due to sewerr drought 
this year (rainfall in May was 0*33 inches 
and no facilities for irrigation. Drought 
resistance and resi.stanre t<.> early 
shoot borer w’cre found to fullow a similar 
trend. Variety Co. 449 that resisted 
drought w'eil, also recorded low hor<*r 
incidence. The percentage ul‘ ind<if*nce 
cent as against 48 per cent 
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irom the indications recorded on the zonal farm so far, it was found that suitable improvements on 
these lines can be extended in the entire zone. 

Extension Work 

^^riie limiting factor in improving acre yields has been due to lack of irrigation facilities. Rainfed tanks 
are of poor storage capacity consequent on silting up of the tank beds and lack of any major repairs to them. 
Ihe underground water supply at reasonable depths of 20' to 25' has been very scanty and. hence large scale 
well digging .has not been resorted to,' as the ryots, are u'nable to afford the in vestment, on deep wells. " .Deep 
trial bores with power rigs have to be taken up to explore ..the possibility for tapping the subterranean 
supplies,. However sustained, propaganda for digging .of wells is being done/ as even, t,hese small wells will 
go a long way increasing irrigation consciousness in, the ryots. 

Possibility of storing the seasonal flood waters in the rivers. Vegavathi, .Swaranamukhi and Nagavali 
has already been explored and ^.t.he following irrigatio.n projects a.re already in progress w.hic.h are expected 
to benefit about. 6,800 acres of sugarcane. The pa.rticu.iars of these are fu.rnished below: — ■ 


SI. ^ 

X(». Name (jf ih<‘ 

1 

X”ani(! of tlic ri 

! ■ ' 

1 

b-, 

\ er ! I’aluk to be ];eneiited 

i 

..:\pproximate area under 
; sugarcane to he bene- 
1 iited (acres. 

1 . X aga\-a 1 i R igli t l>an k ra n a 1 . 

j Nagavali 

’ Pa,r\'atipurarii 

' 300 

■ X^arayanaparain cjairi 


Palakonda 

2.500 

2 . Karivalasa project 

Vegavathi 

; Salur taluk 

1,000 

3. \^‘nkatabhairepuram Project 

Swarnamukhi 

Bobbin 

3,000 


Rainfed tanks, were originally meant for supplementing the rain water to liie paddy fields and were 
not intended to hold water for long duration crops like sugarcane which are to pass through a dry period 
from January to June. Hence in other districts like Chittoor and Anantapur, where also sugarcane is 
cultivated in tank ayacuts, these ayacuts are studded with masonry wells which supplement the tank irriga- 
tion from February-March onwards when the tanks get exhausted. But in this zone, wells in tank ayacuts 
arc few and far between thus exposing the young sugarcane crop to the mercy of uncertain, summer shower, 
Fenv wells seen here and there are of low depth and diameter capable of yielding poor supplies even for a 
pkoliaju Ryots have not got the experience of digging deeper and wider wells which will be capable of 
yielding Ijeiter supplies. Wells of at least 30' to 35' depth must be encouraged and these cost upto Rs. 1,600/“ 
per well. A scheme for subsidsing ^vells digging must be initiated with government sul.)sicly <)f at least 
per cent of the total cost. 500 wells in Boblrili taluk, and 250 eacii in the other two taluks of Sahir, 
and Far\'atipuram can be sunk in the tank ayacuts, which will ensure proper summer irrigation to at least 
3., 750 acres of sugarcane area. . 

Superficial !)oring upto iOO' iiave l.)ecn tried ^vith hand boring sets in some places of these taluks and 
thc‘y have not yielded satisfactory results. Deep bore upto 500' or more with, power drills should be taken 
up and as canc growers of the area arc mostly poor, the slate should put up trial !>ores in representative areas 
where big blocks of sugarcane can ])e irrigated. Each bore well if taken to a depth of 500' is said to cost 
al>out Rs. 10,000'- and even with a minimum discharge of 200 gallons per minute it will he able to irrigate 
a block of eight to ten acres of sugarcane at 10 to 12 day intervals. A successful bore well is struck with a 
power drill at a deptli of about 25(f near Amadalavalasa in tliis district, thus showing the possibilities of deep 
bore wells iii the area: successful bore wells can he entrusted to multipurpose Co-operative societies l.>y 
lorming these in such villages and water can be sold to the beneficiaries. 

Tims tapping of subterranean water resources by masonry wells and bore wells is the only means of 
assuring adetpiatc numljcr of irrigations between IMarch and June, the cane yield in the tract can be im- 
proved by at least 50 j)er cent of the present 15 tons average per acre. 

Even under the limitations o])taining at present, the extension of development work has been started 
in right <‘arnesl during the year. The following are some of the items that have already attracted the cane 
growers : 

Plant i^ruteetion: Crowers tvere convinced about the efficacy of early shoot borer control by spraying 
D.D.T. or Ihidrin and 124 demonstration plots were laid. Besides this, an ai'ca of 212 acres were sprayed 
at least twi(‘c in the taluks. The average incidence as recorded from 18 plots indicated 33*5 per cent in un- 
treated plots as against 11*9 per cent in treated plots, It is likely to spread to larger areas in the coming 

s'easons,^ ■ ■ ■■ , . , ■ ■ 
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Manuring aUhe optimum dose of 100 lb. Nitrogen was widely popularised and an area of 13 000 -irres 
was covered thus during the current season. The full benefits of yod^manurino- are not being realisetl 1 v 
growers, as sugarcane crop suffers a severe setback in summer months. ° ^ ^ 

of 1 trash-twists is being demonstrated and for the current season, a target 

ment f L “'^t^^tve drive given for this operation, the response in the n? c evdon- 

ment taluks has been good and already over 750 acres have been covered. ' 

alreadv^f'pn manuring and by securing the crop against lodging, which have 

Sprint -^1 '"tJl be able to improvi his cane%idds by a ls5 

the KS'i™! r®oo popularise these and other Improvements with 'a view tl Relieve 

tne targeted improvement of 20 per cent increase in yield at the end of the second plant period 

Summary and Conclusion 

ment fchSls'covr^^^^^ and under the sugarcane develop- 

about H tnn «3 TncTM*!-^ -t i . liiaison farm, Bobbin. Ihe acre yield of sugarcane per acn^ is 

in the formative stage of the^rron f’o ^ for cane cultivation, the limiting factor being irrigation 

TnttZnc tl bS^Mcr^^^^ "vl; first^earof s'tLrinlm^^^^ wSfn progl^s 
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EXPERIMENTS FOR INCREASING THE GERMINATION PERCENTAGE OF 

SUGARCANE* 

By 

K, L. Mukherjee 

(Banaras Hindu University, Varanasi- 5) 

Introduction 

"QTHERE can he no two opinions r{\s;>-arding the benefits of selecting good quality sugarcane setts whose 
^ })uds hav(^ l)ett(n’ gia inination capacity at the time of sowing. This does not only save considerably the 
expenditure in the use oi excess |)}anting material but ensures a uniform stand of the crop in the held. Sugar- 
cane buds are expected to germinate immediately if placed under proper environmental conditions 
(Mukherjee and Mukherjee, 1959), Deterioration in the germination percentage of these buds may be due 
to genetic or physiological factors or is caused by the mishandling of the seed canes. This attempt is the 
outcome of the requests Irorn lire local (Deoria) farmers to suggest some effective means for improving the 
poor germination of the planted canes in these areas. But due to restricted facilities the work lacks, at places, 
proper order of scientific approach. A complete review^ of the w'ork of similar nature by foreign authors is 
available in Diilew'ijius book (1952j. Nevertheless mention may be made of the important contributions of 
Indian workers in this line. 

Regc and Wagle (1934) were the early Indian Workers who reported the variations in the germination 
behaviour of sugarcane buds obtained froni different portions of the stern. lyenger (1951), arid Choucihri 
and Bhatnagar (1953j have given fresh interpretations to such observations. Variations in age, food, nutrient, 
water and hormonal contents have been forwarded as explanations by many of these wxirkers. Pre-sowmig'^ 
treatments to sugarcane setts wdth winter i.e. soaking (Khanna, 1933, 1935), lime (Kharma, 1933), nutrients 
(Klianria, 1933; Rege and Wagle, 1934), solutions with different H-ion concentrations (Singh ei ai,^ 1935), 
growth regulating substances (Ghoudhri and Bhatnagar, 1953) and various physical stimuli (Sharma, 1944),, 
and also other aspects regarding germination of sugarcane setts (Dutt el all 1938; Rao, 1937) have been 
carried r)n cxtensi\'ely in India. Some of these treatments are found to be very effective in increasing the 
germination percentage of the ])uds. Tlie causes may be attributed to the greater availability of food, water 
or nutTients from the substrata to the growing bud or an internal metabolic change in the sown setts cul- 
minating to a lavouralde influence on the emergence and after growth of the sugarcane buds. 

Experimentation 

Sugarcane stalks ( C^o. 419;, obtained from a local farmer, were cut into single-budded setts. These were 
planted, with or without a pre-treatment, in different rows under field conditions. Each row contained fifty 
setts and represented the individual series designed for each set of experiment. 

]{xPERiMEXT I: IV) o])serv(‘ the influence of the position of sugarcane buds on stalk on their germination 
percentage: 

Nodes w'itli buds from different portions of the stems w-ere cut and sown in different rows. Tw'o buds 
irom each, of the regions— tlie t(.)|)-most, the middle and the basal — were selected from each stalk for 
experimentation. 

I'ixpKRiMEN'r 1 1: EOeci ol‘ hot-water-l)ath treatment to the pre-germinating sugarcane buds on their germina- 
tion percentage; 

Stnts w’cre sown after dipping in hot water (35^, 45® and 55®C) for a period of ten minutes. The 

control w*as kept at 25®C. 

I'.XPERIMEXT IH ; lhr<*ct of partial desiccation on the germination percentage of sugarcane buds; 

The setts were allowed to desiccate in sun for two hours (11 A.M. to I P.M.) and sown (III-c) in 
contrast to tiiose flipped in w'aier (Hl-b i or kept under shade (Ill-a) fe the same period. The rows w'ere 
W'atered in the next morning. 


* Abstract piiblishrb in Proc. S<n. Cengr. 45: p. 446, 1958. 


155 


INDIAN JOURNAL: OF SUGARCANE RESEARCH AND DEVELOPMENT 


IV’, 'Part 3 


ExperimentIV: Effect of various pre-sowing treatments on the germination percentage of sii«‘arca,iic buds * 
rhiSTncluded the follow prior to sowing;--^ 

(a) Setts;, sown without any,.. treatment (control), , 

' Setts dipped, in well water for '24 hours. 

Ends, ofuut setts .dipped in.powdered, quick lime. 

Setts dipped in lime water for ten minutes. 

• Setts dipped in one, per cent H.Gl for ten .minutes., . 

.. Setts dipped in Knop’s 'nutrient solution' for 24 hours. ■ 

Setts dipped, in saturated Dextrose (commericai grape sugar) .for 24 hours. 

Setts dipped in saturated sucrose, solution for 24 hours. '' 

.Setts dipped in, saturated, <-D glucose (pure) sohit^^^^^^^ 

Similar as (i) followed by dipping in nutrient solution for one hoiir. 

'Table' I. ' ' ' 

Cermination perceritage ^fsugarcm^^^^ in relation to their position on the stalks and various pre-sowing Ireatnimts 

: “““ ~i — ^ 


(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

(j) 


Experiment 

Treatment series 

, 

Date of observation* (percent)' 



27-3-37 (30th Day) 

1 1-4_57 

I " 

Influence of position of buds 

(a) Top. .. .. _ 

. 50 ' 

', 70 ■ 


(b) Middle . . . . . _ 

30 

1.00 


j'" (c);' Bottom ' . . . '■ 

i ' 

40 

70 

II 

; Hol-ivafer~batk-treatment 

W 25^C 

70 

80 


(h) 35°C 

* ' 1 

70 

10(.J 


(c) 45“C .. .. .. i 

0!) 

9.) 


(d) 55°C .. .. .. i 

m 

m 

: .Ill • „ 

J^atural desiccation ' 

(a) Control 

30 

5(1 


(b) Water-dipped . . ^ ^ I 

70 

80 


(c^ Sun dried (partia] desiccation) 

20 

■ ■ 

IV 

Pre-sowing treatments i 

(a) Control . , . , ^ ^ , 

■ ,30 "" ;■ ■ 

00 


(b) Well water dipped 

(c) Lime powder dipped . . . ^ ; 

70 1 

00 

80 

50 ' 


(d) Lime water dipped . . . ^ ! 

50 

BO 


(e) 1 per cent HCI dipped 

•10 

70 


(f) Nutrient solution dipped .. ' 

4-0 

80 


(g) Dextrose (commercial) solution dipped 

40 

70 


(h) Sucrose solution dipped . . ; 

40 

00 


(i) o<-D glucose (pure) solution dipped 

40 

'■50 ' ■ 


(j) Same as (i) Nutrient solution dipped 

00 

70 

Date of sowme: 25-2-57 ‘ 

i 

Observations were taken on the 30th. and 45th. days from dte date of .sotvln,. 
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Buds iron! tlir middk' >n of llu! sleni were used in all the experiments except Expt. L Observations 
for tlie miiii!)er^<j| buds t^'toiriluated were made alter 30 and 45 days respectively from the date of sowing 
(25-2"19:)7j.^ I be aiitluu'' tliinks tba.1 xery few Iresh germinations occur after a period of a month and a half, 
'file results in tcuTiis of ' per cent germination ’ have been shown in Table I and Fig, 1. 




Experiment 11 


Experiment III 


seo 

SOI^ 

SO 

40 

2.0 

0 





TOP MiD BOT 
PLANT PARTS 

BAYS 
SO -n 



temperature Cc) 


Experiment IV 



dJ 

so 4S 
PAYS 


LIME 


LII^E 

WATER 


HCf 



mm. 


BEKT. 


SUCR 


GLWC . 


MOTR, 


I jfi. I. i>!;ds tnr iniprM\iitg tiK* gcroijnatmn percentage of sugarcane at Dcoria (U:.?.} 

Expeiimefiiai Findings mid Discussion 

lixperiiiieiii I ‘^liows ilie iiiiiia! and final germination percentages of sugarcane buds in relation to their 
|)ONiU(ni on the stalk alUT 30 and 43 tlays respectively. The buds taken from the top germinated earlier as 
compared to middle and I. A\rr bud>. Similar tjbservations have been made by Rege and Wagie (1934) and 
Iyengar * Itioh also. Hiis t*ariy germination prevents the inroads of many pest attacks (Rege and Wagie,. 
ikbl/. lilt* inidtlle buds, on the other hand, germinate comparatively at a slow pace but its iinai germina- . 
lion percentag«‘ is tin* highest. Buds fnan the !)aHaI nodes give more or less similar results as t,he apical ones , 
wiliiin this tinu* limit but starts late in emergence. This has not wholly confirmed the ' findings of 
Clements ( 194b;. 

'fhe reasons ior tin* gerniinalion gradient corresponding to the influence of position or age of sugar- 
cane buds on the slaik can la* sought in scune of the earlier observations (Diliewijn, 1952). The early germina- 
tion in east* of tin* ufiper Inids is ciiust^d by its juvenility and rich substrata of food and water— specially glucose 
and major mineral iiiitrients, but nut by sucrose (Clements, 4940; Lai and Mukherjee, 1958; Mukherjee, 
195b . '41ir failun*. im the <aher liand/of a number of tender buds to germinate in the final stage, ^ whicli 
i’onsicbu'ahfy decreases ihv final germinaiicm percentage, is possibly due to the presence of growth inhibitlng- 
subsiances causing ‘ apical doiniiumce ' or failure of giving out roots in -.case of those buds. The final germina- 
tion Is no doiilit host ill the middle buds and this probably is related to higher contents of growth promoting 
substances and hctlvv mui^rgtmce of roots and better food, .reserve. The lower buds, on the contrary, are 
poorest in their rcaidih- available food reserve (glucose), and in many cases are injured by insect or pest attacks 
or by mcchanit'ai means I'ClIemcnts, 1940). In spite of these handicaps: the lower buds possess superior rooting 
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capacity which probably gives them better stand at the stage of a month and a half. Thus the effect of the 
age of seed pieces is one of the striking internal factors affecting the germination of sugarcane. With the aging 
of the sugarcane tissues much the mobile and easily available sugar (glucose) is converted to reserve sugar 
(sucrose) which needs to be first converted to the former before being utilized by the growing bud. Hence 
the upper buds are at an advantage for an early germination. 

Experiment II shows the influence of hot-water-bath-treatment on the germination behaviour of 
sugarcane buds. It has been clearly marked that higher temperatures initiate an early emergence of growth, 
from the sugarcane buds, but this is not proportionately maintained till the final germination stage and 
temperature higher than 35® G possibly injures the bud which is eventually revealed by a sharp decrease in 
the germination percentage. According to the findings of this experiment it appears that a temperature 
treatment of 35® G is helpful in bringing higher germination of the buds. This is in corroboration with 
many earlier works (Brandes and Klaphaak, 1923; Dillewijn, 1952) and can possibly be due to a greater 
hydrolysis of sucrose by activating the enzymatic action of sucrose or invertase. A further improvement in 
the ‘ hot-water-dip V treatment can be brought by employing one per cent Ca(N 03 )s; solution (30®-35® C) 
and soaking for 24 to 48 hours (Glements, 1940) . 

Experiment III shows the effects of partial desiccation (sun drying) on the germination of sugarcane 
buds, Water-dipped buds emerge early and maintain its high level of germination upto the final stage. 
Khanna (1933) has also stated a higher germination percentage, more vigorous growth, greater number 
of tillers per plant and heavier crop at harvest time due to water-soaking treatment. In case of partial 
desiccation, germination percentage at the early stage, although not very encouraging, was definitely higher 
than the untreated ones at one and a half month stage. Beneficial influence of water-dipping may be 
attributed to the essential character of water for the germinating bud which after being absorbed eventually 
brings many lavourable chemical changes conducive to quicker and better germination, more important being 
the conversion of carbohydrates to reducing sugars (Bonner, 1950). Partial desiccation does not injure 
the bud, on the contrary, appears to favour the hydrolysis of sucrose (Gurtis and Clark, 1950) and ultimately 
brings better germination response. 

^ Experiment IV shows the eflect of well water soaking, acid treatment and extraneous supply of mineral 
nutrients and sugars on the germination behaviour of sugarcane buds. Obviously, soaking in well water 
(IV-b), treatment with lime water (IV-d) and supply of nutrients (IV-f) eventually gave good results. No 
appreciable improvement could be brought about by acid treatment (IV-e), supply of sugars (IV-g, h) or 
supplementing inorganic nutrients after treating with hexose sugar (IV-j). Treatments with crude lime 
(IV”C) or dipping in saturated oc-D glucose solution were found to be either ineffective or even deleterious. 

u water of this locality contain a considerable amount ol calcium and also many other soil 

cached inorganic nutrients essential for the plant growth. The beneficial effects of calcium and extra, 
nutrienV supply is proved by the treatments IV-d and f respectively. Khanna (1933) has also stated the 
mcreased germination percentage and higher yield due to lime saturated solution treatment. According to 
u (1934), supply of sulphate of ammonia at the time of planting helps to hasten germination 
and leads to higher success in getting better yield and this is more so in case of bottom setts. The unpublished 
data 01 the author (1956) have shown that water, reducing sugars and mineral nutrients are the first few 
essential internal requirements of a sugarcane bud in the process of germination. The element calcium is 
essential lor the development of new tissues and favours better water absorption. Grude lime is 

injurious due to excess of alkalinity at localised spots and may even kill many of the growing iiiids. 
Ineffective influence of acid treatment indicates that the acid hydrolysis of sucrose probably unavailable 

0 he growing cells due to physiologiGai or chemical reasons or may be already present in excess 

01 may have possibly caused desiccation in some cases through the exosmosis of water. The differen(‘(* 

between the results obtained by dextrose and glucose (IV-g and i) which are chemically same ( in the present 
experiment the former was in commercial and the later in pure form) is not well understood. Literatun\s 
do not provide enough evidence for the causes of the effectiveness or ineffectiveness of the various inv- 
treatments by chemical compounds. ' i 


General Conclusions and Suggestions 

of the seed canes and suitable temperature, aeration and 
Hencri^ gemination behaviour of the susarcaue buch. 

n ^ ^ always profitable to select healthy and well nourished canes for planting. Clements 

can be easilv^dSrted "to T k for this purpose. A little modification in tlic original nietliod 

2d water foraSsi™^^^^ conditions The canes are grown with a balanced supply of nutrients 
After the hardening ’ hardened for about a month (by stopping water and nutrient supply ; . 
he haidenin^ treatment a liberal supply of water andnutrients is again restored till planting time. I'hc 
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nicihod of hardening renders the buds less susceptible to mechanical injury. While preparing setts, middle 
portion of the stalk should be used leaving preferably' three or five buds from each end. Pre-sowing treat- 
ments like hot-water dip, cold-water dip, lime-water dip, miid nutrient-solution dip (sulphate of ammonia 
-can be used) have several definite advantages and can be followed in case of poor germinating canes. It is 
always advisable to select a better quality sett for sowing rather than to subject the inferior ones to ■ various 
pre-treatments. As stated by Cllements (1940) it may be said that where the internal and edaphic conditions 
•are all very favourable, the idiosyncrasies of the buds maV' be regarded with impunity, but where they are less/ 
than favouralde, the minimum requirements of germination must.be respected. 

i'\vo common local practices were i'ollowed by the author --(a), cutting, of the seed canes, a few days ,' 
earlier to sowing (tlie dciay in sowing may be caused due to several .reasons). Partial desicGat,ion does not 
'bring any serious reduction in germination percentage In'it ■ considerable care „ is., necessary .for not allowing 
th(“ buds to dry up comj.)letely by covering trash and sprinkling water from time to time over the seed canes. 

1 1 ) ) Difiping the planting material in well water or in ponds for a day. or, two prior to sowing — ^These waters are 
impr<‘gnated with calcium and plant nutrients leached from the soils and thus helpful in increasing the ger- 
mination percentage, d'liis may also be effective in the. removal .of growth, in„hibiting .substances (Dillewijn, 
1952), minimising while ant attack (Khanna, 1933) or killing of the eggs of the local sugarcane pests whic.h 
may reside in the setts. 

As a last measure, if patches appear in the fields due to unimiform germination, these may be filled up 
'by replanting (in case of ratoon) or transplanting small gerniinated, setts , brought from. , a nursery, (in case of 
planted canes). I’his practice, minimises the loss in. yield to an appreciable measure. 

Summary 

L 'File work' was undertaken at Deoria (U.P.) to demonstrate to the farmers the possibility of i,m- 
proving the germination percentage of Sugarcane by a proper selection ol'the planting material and suitable 
'sett treatment prior to planting. ' ■ 

2. The top buds germinate fast. T,he middle buds germinate comparatively at a slow pace but their 
percentage germination is the highest. 

3. The temperatures higher than 35^^ C, injure the buds when setts are dipped in hot water. But 
35*''* C temperature f>f water i.m.proves germinatio,n of buds very, appreciably. 

4^ By partial desiccation, the germinatio,n w.as delayed' initially' but percentage germin.atio,ri ultimately 
was, higlier than untreated buds. , 

5. 'Soaking setts in.' well water,; treatment weith lime water and nutrient solution improved ■germina- 
tion of sugarcane buds. 

■RRFER'EXCE.S ' 

Bonner, }. '1950:, “Plant Biochnnnsirv Academic Press, X<nv York, 

Hranfl<‘s; E. ami Klaphaak, P. J. i 1923.. La Planter. 71 ; 371-72, 392-94, 412. 

Chrjmihri, R. S. and Bhatnai^ar, \’. B. ( 1953). Effect oi'cerlain growth regulating substances on the germination of sugarcane setts. 

Jaur. Sch Res. iBJLU.), 4: 149-56. “ ' ' ■ . 

(lleuH'rits, IL E. (1940'. Factors affecting the germination of sugarcan<‘. The Hawaiian Planters' Record^ 64 : 117-46. 
ilurtis, (). V, and C!lark, I). G. (1950). “An Introduction to Plant Physiology”. McGraw-Hill, New York: 485. 

Dillewijn, C, V. (1952). “Botany of Sugarcane Chronica Hotanica, U.S.A. 

Dutt, X. L. H ai, (1938;. A note on se<‘d-st‘Uing and seed germination in certain sugarcam^s. IncL Jour. Agr. Sri.. 8 : 429-40. 
I>engar, K. 1951,!. lntras(‘asonal Growth variation and cultivation of sugarcane. Miture^ s 68 : 252. 

Rhaiiim, K. L. (1933 .. Soaking sugarcam* setts — its effect on germination and growth. Proc. Ind. Sci. Congr., 20 : 5G. 

(1935). Soaking seed canes — its effect on germination and growth. Ibid.^ as: 364. 

Lai, K. X, and Miikherjtay K. L, (,1958). laj Role of microelements in the carbohydrate metabolism of sugarcane. « unpublished). 

i'b f Role of micixudement.s hi tin nitrogen metabolism of sugarcane (unpublished). 

Mukherjf'iy K. L. (1956). “Role of microelements in metabolisni and growth of sugarcane Ph.D. T'hesis. B.H.U. 
(1957). Know the plant diet. Rural India^ ao: 153-55. 

j^nd Nlukherjee, B. (1959). ‘'A Text Book of Crop Systematics Indian Press, Allahabad. (In PressL 

Rao, K. K. •T9371. Studies on germination of sugarcane setts. Proc, hd. ScL Congr., 24 : 3G7. 

R<*ge, R. I), and Wagle, P. V. (1934). .A preliminary investigation on the germination of sugarcane setts. Ibid.. 21 : 84. 

Sharma, S. X. (1944). Effects of Physical stimuli on gtamination of sugarcane setts. M.Sc. Thesis, B.H.U. , 1944. ^ 

Singh, B. X. cl al. ( I935i. Influence of steeping in solutions of \'arying hydrogen-ion concentrations on the gtTrnination and early 
growth of canes, Ind. Jour. Agr. Sci.j 5 ; 715-28. 


A REVIEW OF SUGARCANE MANURIAL TRIALS IN UTTAR PRADESH 

By 

S. S. Iyer and R. K. Tandon 
(Sugarcane Research Station, Shahjahanpiir, U.P.) 

Introduction 

/jlljANURIAL experiments with different kinds of manures and fertilizers for testing their suitai)ilUy lor 
di^ crops under diverse vsoil and climatic conditions have been conducted in this State { L Uar 
Pradesh) for the past more than three quarters of a century* Experiments iipto about 1930 were coin|;)il(ai 
and comprehensively analysed and interpreted in connection with the recommendations of the Fertilizers" 
Committee*^ of the (then) Imperial Council of Agricultural Research. The results along with those relating 
to other provinces and States in India were published by the Indian Council of Agricultural Research, in 
three volumes (1934). Extensive manurial experiments on sugarcane (also other crops) with modern statis- 
tical designs have been in progress since 1932 both in this State and other States. As far as manuring of sugar- 
cane crop is concerned a large number of technical papers have been published in different scientific journals 
giving the results of investigations carried out from time to time besides Departmental bulletins and Icaffets. 
Certain special aspects of manuring of this crop have also been reviewed from time to time l)y various 
research workers. Among the more important of such reviews may be mentioned, Fertilizer experiments 
on sugarcane in India’ by Rege (1941), ^Review on green-manuring practices in India’ by Miikerjei; 
and Agarwal (1950) and ^Manuring of sugarcane — a critical review’ by Mukerjee and \"anna (1950). 
In Uttar Pradesh extensive manurial experiments on sugarcane have been carried out during the 
past nearly three decades at the three Research Stations, viz., Shahjahanpiir, Miizaffarnagar and Gorakhpur 
as well as in a large number of zonal centres scattered all over the State. These experiments totalling 
about 400 in number, covering the period of roughly from 1935 upto-date have been compiled systematically 
and statistically interpreted somewhat on the lines of the first ‘ Analysis of Manurial Experiments in 
India’ by Vaidyanathan of the Indian Council of Agricultural Research (1934) cited above. While it is 
proposed to publish these detailed tables and the results soon, it is considered that a brief review of the main 
results obtained so far in this premier sugarcane growing State will be useful for assessing the achievements m 
far made and would also be of help in planning out the lines in which future work should be carried out on 
this important aspect of sugarcane cultivation. 

Some of the earliest manurial experiments on sugarcane in Uttar Pradesh {vide supp. to Vol. I of Analysis 
of Manurial Expts. in India by Vaidyanathan, 1934) were carried out at Kanpur between 1897 and 1903 
with saltpetre, castor cake, cowdung, poudrette etc. (in doses of 125 lb. N to 500 lb. N per acre) and in 1910 
with calcium cyanamide, calcium nitrate and farmyard manure. Apart from general indications, no definite 
conclusions were reached from these early experiments. Later Kanpur experiments (1926 to 1931; with 
bonemeal, cowdung and different kinds of oil-cakes showed some effect (about 14 to 30 per cent increase in 
cane yield by the application of mustard cake and castor cake. ? Experiments on Sugarcane with different 
manures were also conducted between 1923 and 1931 at Aligarh, Miizaffarnagar, Shahjahanpiir, Gorakhpur 
and Pratapgarh. Ammonium sulphate, potassium sulphate, nitro-chalk and bonemeai were found good for 
sugarcane at Aligarh; castor cake and neem cake at Pratapgarh; green- rot ted water hyacinth and dry water 
hyacinth at Gorakhpur and ammonium chloride, bonemeal and nitrophoska at Miizaffarnagar. Experi- 
ments at Shahjahanpur between 1928 and 1931 clearly established that green manuring with sanai (Crotalaria 
increases cane yields by about 33 per cent. 

Review^ of Main Results 

Manurial experiments on sugarcane may conveniently be classified under levels and types of (i) bulky 
organic manures like farmyard manure, farm or municipal compost, cattle urine earth, molasses, pressmud, 
sugarcane trash (ii) green manuring crops (iii) light organics like castor cake, groundnut cake etc. 
(iv) inorganic fertilizers and (v) mixture of organic and inorganic fertilizers. Time and methods of applicati<,)n 
of manures, manuring in relation to irrigation, cultural operations like spacing, seed-rate etc. will be furlh<‘r 
classes in which the manurial experiments can be usefully classified and interpreted. 


*Proc. First. Meet: Ferti. Comm, of ICAR (June 1930) 
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Bulky Organic Manures r A large number of experiments' have been carried out with bulky organics 
like farmyard manurej farm compost, municipal compost, poudrette, cattle urine earth, .^molasses. and, pressmud. 
It has been found that farmyard manure when applied alone on equal nitrogen basis is inferior to, say, sulphate 
of ammonia or its mixture with sulphate of ammonia. Experiments carried out at Shahjahanpur and 
Muzaffarnagar during 1939 to 1944 for instance showed that even the lower dose of ammonium sulphate 
(60 lb. N) gave better ^ yields than the higher nitrogen dose (100 or 1201b.) as farm yard manure. At 
Shahjahanpur the average response with farmyard manure (100 lb. N) varied from 0*78 mds, of cane per 
lb. N to 1*61 mds. while for ammonium sulphate the responses were 2*28 to 3*98 mds. per lb. N. In the 
general manurial experiments comparing different organic and inorganic manures at Shahjahanpur carried 
out between 1938 and 1949, the response per lb. of N for farmyard manure and farm compost averaged 
0*72 mds. cane while for ammonium sulphate the average response worked out to 1*72 mds. of cane per lb. N. 
In general, bulky organic manures like farmyard manure and compost give a lower response than inorganic 
fertilizxrs, the usual response being only about one md. of cane per lb. of nitrogen. As a top-dressing over 
a basal dose of sami green manure, farmyard manure has proved as good as ammonium sulphate, castor cake 
or farm compost at Shahjahanpur (1939-42). 

Molasses : A number of experiments carried out at Shahjahanpur (1935-38) with inolasses showed that 
a dose of about 270 mds. per acre applied about two to four months before planting ^ol cane is beneficial. 
Later experiments between 1938-39 and 1942-43 have also shown that molasses applied six to eight weeks 
before planting at the rate of 100 lb. N gives consistently better results than ammonium sulphate or cakes. 
Roughly the response is about one md. of cane per two mds. of ’molasses applied. At Muzaffarnagar molasses 
at about 200 mds. (30 lb. N) per acre gave as good results as Neem cake and was better than farmyard manure 
at 60 !b. N per acre. If the cost is reasonable and the soils are not acidic or otherwise unsuitable, molasses 
can be a good form of manure especially near sugar factory areas. 

Sulphitation Pressmud: It is a rich source of nitrogen, potash, phosphoric acid and lime and has been 
extensively used as a manure at Shahjahanpur. This has given average increase in cane yields of 14 to 4S 
per cent. In an experiment carried out for five years (1945-46 to 1949-50) on the average pressmud cake 
increased cane yields by 28 per cent as compared to 70 per cent by ammonium sulphate, 17 per cent by 
form yard manure, 26 per cent by compost, 20 per cent by urine earth and 18 per cent by molassic manure. 
The average response with pressmud cake based on eight years’ trials at Shahjahanpur (1939-49) is of the 
order of one to two mds. cane per lb. N. About 200 mds. of pressmud per acre was considered sufficient for 
sugarcane crop at Muzaffarnagar, At Gorakhpur also pressmud (150 lb. N per acre) gave as good results as 
arnmonium sulphate or ammonium nitrate during 1947-49. 

Cattle urine^eartk has been tried as a manure at all the three research stations, Shahjahanpur, Muzaflar- 
iiagar and Gorakhpur. The response per lb, N has invariably been better than farmyard manure. 

Sugarcane trash: Compost prepared out of sugarcane trash has been used at Shahjahanpur for a number 
of years and has been found to be a valuable manure. In recent years the utility of incorporating cane trash 
directly into the field has been studied at Shahjahanpur. The direct application of cane trash (150 Ib.^N 
per acre) resulted in slightly lower cane yields than that of the compost made out of the trash in 1949-50. 
Next year (1950-51) it was found that incorporation of cane trash at 75 mds. per acre directly in the soil 
gave as good results as the same quantity converted into compost before application. Later it has been 
found that best results were obtained when cane trash was buried in July with ammonium sulphate alone or 
in combination with superphosphate and magnesium sulphate. Under autumn planting conditions incor- 
poration of trash into the soil at 75 mds, per acre generally improved cane yields. 

Other bulky organics tried include Poudrette (night soil) and bonemeal. Poudrette compares favour- 
ably with ammonium sulphate upto 200 lb. N per acre in increasing cane yields. Night soil can be used 
with advantage by trenching it directly in the cane field, 

Bonemeal has given a response of ten per cent extra cane, but its utility will depend on its relative 

cost., 

In general, bulky organic manures do not delay maturity of cane to the extent inorganics do. 

■ Green ??ianurmg: Apart from the earlier experiments with Sanai already referred to, a great deal ot 
experimentation has been carried out with different green manuring crops in all the research stations. Amongst 
the green manures tried at Shahjahanpur are SRm,i {Crotalartia juncea)yLohlsL {Vigna Catiang) ^ Guar {Cyamopsis 
psoralioides,) Dhaincha (Sesbania Aculeafa), Soyabean [Glycine Hispida), Patada shevra [Desmodium diffusurn)^ 
Berseem [Trifolium alexandrmtmi) ^ Pea, Senji ( Me lilotus parvijlor a) , and yitiho. [Trigonellafoenumgraeciim), On an 
average, sanai green manuring has given about 150 mds. of additional cane yields per acre. At Muzaffarnagar 
green manuring with sanai has been found to increase cane yields by even 250 mds. per acre. The total sugar 
outturn per acre is also markedly increased, Sanai (whole) after 50 to 60 days growth or Sanai under ground 
portion together with tops, leaves and branches (stems being used for fibre extraction) incorporated in the soil 
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liave: given equally; good results. Of the various green manures tried Patada shevra failed completely ; 
showed poor prospects, was as good as Dhaincha and guar were about equal on the average but 

poorer than imder Shahjalianpur conditions. However, stands excessive rains somewhat better 

than Sanai B.nd is being recommended for green manuring under such conditions and also for low-lying and 
salt-affected areas. Among winter green manure crops, Senji and Metha require good seed bed and moisture 
conditions for normal growth and hence have limited value as green manuring. From the nianuring point 
of view these rabi green manuring crops appear to be as good as the Kharif crops like sanai and lobia. In 
general winter leguminous crops may be recommended for green manuring \vhe re green manures 

cannot be adopted. Pea is easy to grow and adds substantial amount of both organic matter and nitrogen. 

In recent years a good deal of work has been carried out to see the effect of application of superphosphate 
to leguminous green manuring crops and the subsequent effect on cane yields. Phosphatic fertilizers a[)pli(*d 
at the rate of 100 lb. P2O5 per acre to legumes like pea^ senji, ynetha and berseem have been found to give, on the 
average, five to ten per cent increased cane yields. Further experiments carried out in zona! centres have 
confirmed the utility of phosphatic manuring of green manure crops preceding sugarcane. 

A remarkable result on the utility of green manuring has been obtained at Shahjahanpur during recent 
years. In the long term NPK trial in progress at this station since 1935-36 where continuous application 
of inorganic fertilizers alone had reduced the fertility to a very low level, the introduction of samii green 
manuring in the rotation cane-fallow-cane has restored the original level of soil fertility and the cane yields 
are nowvshowing a progressively increasing trend. In another interesting experiment on the application oT 
paddy- husk to sanai green manuring crop it has been found that the addition of paddy-husk results in giving 
the soil 90 lb. N per acre as compared to the usual 60 lb. N per acre by sanai alone. At Gorakhpur different 
methods of application of P2O5 at 150 lbs. per acre (at sown ng of green manure at the turning in of green 
manure, and at planting of cane) show'-ed no significant differences, but on the whole, application of phos* 
phate at planting of cane and at the time of turning in of green manure seemed to be better. Water hyacinth 
has been tried as a green manure in Gorakhpur and has proved to be as good as farmyard manure, 

rate ‘ Several oil cakes like castor cake, groundnut cake, linseed cake, rnahwa cake, mustard cake, 
neem cake and cake have been tried as manures for sugarcane. All the cakes tried excepting rnahwa cake 
proved to be almost equal in value wdth regard to cane yields when applied on equal nitrogen basis. The 
.addition of cakes generally increased the humus content of soil and lowered the C/N ratio without alfecting 
the soil pH. At Shahjahanpur castor cake at 100-120 lb. N per acre gave average responses ranging from 
1 to 2 4 mds. cane per lb. N and groundnut cake from T2 to 1’8 mds. cane per lb, N. A large number of 
experiments have been carried out with progressive doses of groundnut cake and castor cake at the three 
research stations. At Shahjahanpur it has been found that under average good conditions of cultivation tlie 
response is not perceptibly reduced even when doses upto 220 lb. Nitrogen per acre as groundnut cake are 
applied. About 34 mds, of groundnut cake per acre is considered as the optimum dose. Further, \vherc 
manuring is desired to be done at high level it is better to use groundnut cake or castor cake rather than 
ammonium sulphate. Castor cake tried at Muzaffarnagar and Gorakhpur has given similar results, 
optimum level of nitrogen being 100 to 120 lb. N per acre. At Muzaffarnagar cake also gave good 
responses. 

Broadly it may be stated that oil cakes (castor and groundnut cakes) when applied at the optimum 
level of 120 lb. N per acre give about 1-i to 2i mds. of cane per lb, N. Possibility of further improving tlie 
•efficiency of oil cakes as manure for cane is being investigated at the research stations. 

Inorganic Fertilizers: Amongst the inorganic fertilizers tried are: ammoni\.im sulphate, ammonium 
nitrate, ammonium sulphate nitrate, ammonium chloride, urea, potassium nitrate, calcium evanamide, 
potassium sulphate and superphosphate. ^ ^ ^ ^ ^ 

One of the most important experiments conducted at Shahjahanpur is a long term NPK trial (cited 
before) Mrich has been in progress since 1935-36. There are 27 treatments comprising tlie combinations 
•of 3 levels or N (0 lb., 100 lb., 200 lb. per acre as ammonium sulphate) x3 levels of P.,0- <0 lb 75 11) 
150 lb. per acre as superphosphate) x3 level of K2O (0 lb , 75 lb., 150 lb. per acre as sulphate of pota.shb 
the layout remaining the same throughout and the rotation being cane-fallow- cane till 1952-53. This experi- 
ment which has now completed a period of 22 years has clearly established that it is only nitrogen that is 
soils. In all the years nitrogen alone showed a response, the average rcspous(‘s for the first 
100 lb. N being of the order ol 2| mds. cane per lb. N, Phosphate and potash showed no effect sho\vinA 
thereby no signs 0^205 or KoO depletion in this soil. A statistical study of the trend of vields in tliis experi- 
ment has shown that the continuous application of sulphate of ammonia alone \vitliout anv organic or <meen 
manuring IS definitely deleterious to the soil. The yield of cane as well as the response to nitrogem were niore 
or iep maintained during the first four or five years but there has been a definite decline in both since then 
As already mentioned under green manuring, the introduction of sanai as a green manuring crop in this 
experiment has now resulted in restoring the original soil fertility. Phosphate and Potash have not 
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shown any response even after the introduction of green manuring. Similar but short term experiments 
at Muzaffarnagar and Gorakhpur and also at a number of other centres also showed no eflhct of either potash 
or phosphate. ' In a series of general manurial trials (1938-39 to 1948-49) comparing different organic and 
inorganic manures, ammonium sulphate (100 to 120 lb. N) ' invariably gave good response, the ,■ average 
response varying from 1 to 4-63 mds. of cane per lb. N. Calcium Cyanamide gave an average (three years) 
response of 1*6 mds. of cane per il). N and potassium nitrate 2-5 mds. per ib. N (average of four years) . 
Ammonium nitrate gave good responses at Shahjahanpur during 1944-46 and 1946-47. At Muzaffarnagar 
ammonium nitrate gave average response similar to that of ammonium sulphate, but ammonium sulphate 
proved to be the best inorganic fertilizer. At Gorakhpur five years’ results have shown that ammonium 
sulphate and ammonium nitrate give equally good responses. Chilean nitrate has also proved equally good 
as ammonium sulphate both at Muzaffarnagar and Gorakhpur. The responses for ammonium sulphate 
are somewhat lietter than that of Chilean nitrate. In the permanent manurial trials at Muzaffarnagar the 
mixture of ammonium sulphate and groundnut cake has been found to give the best results. The optimuni 
dose of manure for ratoons at Muzaffarnagar has been found to be 140 lb. N per acre as a mixture of 
ammonium sulphate and castor cake. Ammonium sulphate, ammonium nitrate and sodium nitrate show 
more or less the same effect on cane growth and juice quality. Urea has been found to be as efficacious as 
ammonium siiiphate. 

It may be stated that in general inorganic nitrogenous fertilizers like ammonium sulphate and ammo- 
nium nitrate give much higher response (2 to 3 mds. of cane per ib. N) than bulky organics like farmyard 
manure, compost etc. 

Phosphates and Potash : As already stated phosphates and potash have not shown any response in cane yield 
in most of the experiments conducted in the research stations. There is some indication that application 
of superphosphate after completion of germination by dibbling 7" deep near the root zone may be of some 
benefit. In a series of experiments at Shahjahanpur application of superphosphate or bonemeal (150 ib. 
F2O5) at three and six inches depth showed no appreciable response. At Muzaffarnagar also the applica- 
tion ^of phosphate by broadcasting or in trenches at 4" and 7" depth showed no response.^ Recently some 
response to direct application of piiosphate has been obtained in certain special types of soils for instance in 
type II soils of Gorakhpur (leached calcium soils with a layer of calcium carbonate accumulation at the 
bottom), and in some soils of Goia and Baheri zones. Experiments are now in progress in other types of soils 
to investigate the utility of phosphate application, particularly over basal application of farmyard manure 
etc. 

Though direct application of phosphate to sugarcane crop has not been found to be effective in most 
places as already stated the advantage of phosphatic manuring of legumes and their residual effects on the 
succeeding cane crop has been well established. Phosphate definitely improves the yield of green matter and 
subsequent \'ield of cane cro]). The average increase in yield of cane due to 100 lb. PaOs supplied to leguminous 
crops (pea, senji, nietha and lohia) is about 65 mds. per acre. 

Mixture rf organic and hwrganic fertilisers : A number of experiments have been carried out on theTevels 
and tvpes of mixture of organic and inorganic fertilizers. It has been found that the optimum dose of N for 
sugarcane is about 120 lb. X pei' acre. The most suitable combination appears to be organic manure (green 
manure plus farmyard manure or press mud) to supply 80 lb. and light organics (oil cakes) and inorganic 
fertilizers to supply the remaining 40 lb. N per acre. 

Time of application of manure: Fractional application does not seem to be necessary for better utilization 
of manures in the doses commonly recommended in U,P. In general, application of oil cakes at planting 
to three to four weeks before planting seems to be the best. Ammonium sulphate may l>e^ most suitably 
applied at planting and/or at tiliering'time. Farmyard manure gives best results when applied eight weeks 
before and molasses about 10 to 12 weeks before planting cane. Late application of nitrogen at the break 
of rains or later has been found to delay the maturity of cane. Early application of nitrogen to the ratoon 
crop has been found to increase tillering in general. 

Method ef application: Castor cake and ammonium sulphate have been applied 1. Broadcast, 2. In furrows, 
with setts, 3. In furrows along rows, 4. Dibbling. Application of fertilizers (castor cake or ammonium 
sulphate) near the setts in furrows with setts at planting is a good practice provided there is adequate moisture 
in the soil particularly if higher doses of nitrogen are applied. If the soil moisture is not of a high order 
germination will be adversely affected. Under favourable conditions, dibbling or application of manures 
with setts in furrows have lieeji found to give better results than broadcasting manures. ^ Dilibling is a costly 
process and is not recommended. Under normal cultivators’ condition broadcasting is considered a safer 
practice. Other methods like application of the manure mixture as pellets at planting or as pellets or surface 
liands in May have not shown apprecialile differences. During recent years application of ammonium 
sulphate or phosphate partly to soil and partly in the form of a weak solution sprayed on cane leaves has been 
tried but has shown no effect on cane yield or juice quality. 
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Manuring in relation to irrigation: A' large number of experiments have been conducted at the Research 
Stations on the interaction of irrigation with manuring. At Shahjahanpur it has been found that within 
the range of three to six irrigations and 0 to 200 ib. N/acre no significant interaction^ between water and 
nitrogen could be noticed. At Muzaffarnagar while 120 lb. N/acre increased cane yields by 73 per cent 
with three irrigations, the increase was 103 per cent, with five irrigations showing a marked response to 
higher manuring with greater quantity of water. 

Manuring in relation to spacing: The question of spacing depends mainly on the level of soil fertility. 
Experiments conducted at Shahjahanpur (1935-38) have shown that upto 50 lb. N/acre, the cane yields fall 
with increased spacing between the cane rows. At higher levels of manuring (100 and 200 lb. N) the yields 
increased with increased spacings. Further experiments at Muzaffarnagar and Shahjahanpur (1939-46) 
have shown that 3 ft. spacing between cane rows gives, on the whole, the optimum results. At 100 lb. N/acre, 
4|- or 6 ft. spacings reduces cane yields by 75 to 90 mds. per acre. At the level of 200 lb. N/acre, 4i ft. spacing 
gave a slightly higher yield than 3 ft. spacing but 6 ft. spacing reduced cane yields by about 60 mds. per 
acre.'- ■ . ■ . 

Experiments with different seed rates and different levels of nitrogen are in progress at Shahjahanpur. 


Summary 

The response of sugarcane crop to nitrogenous fertilizers in the U.P. soils has been fully established. 
Phosphatic and potassic fertilizers, in general, when applied directly to sugarcane crop do not produce any 
•significant response. Phosphate has shown some response in certain types of soils in Gorakhpur district as well 
as in Gola in Kheri district over a basal farmyard manure. Phosphatic fertilizers applied at the rate of 
100 1b. PaOs per acre to legumes like Pea, Senji {melilotusparviflora)^ Metha {Trigonella foenumgraecum) and 
Berseem {Trifolium alexandrinum) etc. have been found to give five to ten per cent increased yields of cane crop 
following these legumes. 

Repeated application of high doses of inorganic fertilizers like sulphate of ammonia alone without any 
organic or green manuring results in progressive deterioration in cane yields; The addition sanai green 
manure has been found to offset this tendency. 

The optimum dose of N for sugarcane in our soils has been found to be about 120 lb. N/acre. The 
most suitable combination is organic manure (green manure plus larmyard manure or pressmud) to supply 
80 lb. and light organic (oil cakes) and inorganic fertilizers (ammonium sulphate) to supply 40 lb. N per acre. 
The best time oi application of manures like farmyard manure, compost, pressmud and molasses is about 
■one and a half to two months before planting cane, oil cakes about a month before planting cane and in- 
organic fertilizers at planting time or soon after germination. Late application of nitrogen at the break of 
rains or later delays maturity of canes. 

For certain types of soils the dose of nitrogen may usefully be raised from 120 lb. per acre to, Ibr 
instance, 130 lb. in type I, 160 lb. in type IV/II and 180 lb. in type III soils. 


Future Lines of Work 



A 



Inspite of the large number of experiments carried out so far with different types of organic manures, 
alone as well as in combination with inorganic fertilizers, further work on an intensified scale is required to 
^lucidate the real part played by levels of organic matter in relation to (1) maintenance of soil fertility and 
(2) the responses produced by different nitrogenous, phosphatic and potassic inorganic fertilizers. The need 
tor detailed soil studies and their classification with particular reference to their manurial requirements, 
suitabk crop rotations etc. cannot be over-emphasized. Long term experiments in different soil types are 
needed to examine the cumulative effects of application of different organic and inorganic manures over Iona* 
periods. Other lines which research work should aim at are (1) studies on soil deficiencies, (2) the changes 
in the nutrient balance of soil due to green manuring etc., (3) evolving suitable schedules of crop rotation 

the organic content of the soil, (4) use of locally occurring manuring substances 
■e.g. paddy husk on which some work has been done, (5) use of indicator tests for finding out deficiency or 
o hemise of certain useful elements, (6) further use of catalysers, foliar sprayings etc. Above all from a 
practical pomt of view there is urgent need to carry out more and more simple experiments in the actual 
cultivators fields all over the State apart from the somewhat specialized conditions of Government research 
or experimental farms. 
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EFFECT OF lORON AND MOLYBDENUM IN THE PRESENCE OF ■ 

INORGANIC AND ORGANIC NITROGEN ON THE YIELD 
AND QUALITY OF SUGARCANE 

. By' 

Harbans Singh, Rajat and Sewa Singh 
(Sugarcane Research Station, Jullundur Cantt., Punjab) 

Introduction 

<^HE role of the micro-nutrient elements boron and molybdenum as essential elements of plant nutrition 
^ has been established beyond doubt (Hoagland, 1948). The part played by these elements in rorrec- 
ting deficiency symptoms and improving crop yields has been reported from \'arious parts oi‘ tlie world 
(Brenchley, 1942; Wallace, 1950; Lai and Subba Rao, 1954). 

Fertilization of sugarcane with artificial and organic fertilizers in India has not been so responsive as 
is warranted by the chemical nature of soils. Even nitrogen which has almost universal response; under 
Indian conditions has failed to improve yields of sugarcane beyond a certain limit. I’he response* to the 
higher doses of nitrogen at the Sugarcane Research Station, Jullundur, with a light soil and an alkaline r(*aetioii 
(ph 8*2) has not been so promising. De and Singh (1954) reported iron deficiency in tliese soils manifi‘sted 
by chlorotic symptoms in sugarcane foliage. 

In order, therefore, to find out if association of micro-nutrients with the major elernenls could impnn’c; 
yields further, an experiment was laid out using nitrogen and phosphorus in combination with !)urou and 
molybdenum. The experiment which was carried out in two cropping seasons 1953-54 and 1954-55, with 
the sugarcane variety Co. L. 9 was laid out in a split- plot design in the foilowing conibinatioris which were 
replicated four times with a net plot size of 1 /80th of an acre. The nitrogen treatments were assigned to 
the main plots. 

1\ no inicro-nutrierit 
Ta' Mo' in ■soil 


No No nitrogen 
N(A.S.) 100 lb. nitrogen per 
acre in Amm. sulphate 
N(G.N.) 100 lb. nitrogen per 
acre in groundnut cake 


J f Po No phosphorus 

I I 


^ X T^ B in soil 

T4, Mo' as spray ' 


'fr, B as spray 


Pi 100 lb. P2O5 per acre 
J as single super-phosphate 

Nitrogen in inorganic form as sulphate of ammonia and organic form as groundnut cake at 100 Ibs. 
per acre was applied to the crops at planting in March- April in both the years. Phosphorus as single supcu*- 
phosphate at 100 lbs. P2O5 per acre was also applied at planting. The micro-nutrients— moivbdnniiu and 
boron— were applied in two ways, in the soil and as sprays to the foliage. Molylidenum as ammoniinn 
moly^ate at two lbs. and boron as boric acid at five lbs. per acre were incorporated into the soil after tlie 
germination of the setts was complete. The two chemicals were mixed with a large volume of dry sr>ii and 
applied to the plots. For spray to the foliage these chemicals, dissolved in water and mixed with soaf) solution 
to act as an emulsifying agent, were applied at the same rate as in soil, i.e., 2 lbs. ammonium molybdate and 
five lbs. boric acid per acre, when the crop had completed its tillering phase (three months old '. One 
hundred gallons of solution per acre were required in each case. 

Experimental Findings and Discussion 

Observations on tillering, yield, juice quality and nitrogen uptake were recorded in both the vears and 
some ()1 the more important results are given below. 

Tillering 

Differences due to the nitrogenous fertilizers (Table I) were significant in both the years. Micro-mu- 
rients did not influence any significant changes though the spray applications were found to be a liui<; 
better utilized than the soil applications. None of the interactions were significant. 


*Now Plant Physiologist, Central Potato Research Institute, Simla, Punjab. 
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Table I 
Tiller Production 


■1 

Treatment 

No :: 

N(A.S.) 

N(aN.) 

Mean for 
T’s 

Po ■ ■ 

p> 

Po 

p. 

p„ j 

Pi 


‘ 


1953-54 (July) 





Ti No microimlrient 

1 5-3 ■ 1 

6-1 i 

1 7-1 1 

6-3 

6-7 

7*2 

1 6*53 V 1 

Ty Mo in soil . 

1 I 

! 6-1 

5-1 

i 

1 6’6 1 

6-1 

6*2 

6*8 

6*32 1 

T 3 Bin soil 

5 * 0 

6-5, 

i 7-6 

6*7 

6*5 

1 6*2 

1 6*55 1 

Mo spray. 

; 5-9 

G'l 

j 6-9 

I 6*8 

j . 7*0 

6*6 

6*55 1 

T 5 B spray 

5-9 

6*1 

j 7-2 

1 6 -B 

1 

7*5 

1 7*7 

1 

‘ 6*87 1 

; i 


M.-an for - frO; N(A.S.) - 6-9; N(G.N.) - 6-9; C.D. ± 0-60 
Mean for P„ - 6 • 5 ; P, - 6 • 6 C.D. 3 : 0 • 53 

1954-55 (July). 


Mean for X„ - ti-B; X(A.S.) - 7-7; X(G.X.) - 7-6 C.D. ± 0-72 
Mean for Po - 6'5; P. - 7-4 C.D. - 1 90 


5 

per cent 


Ti No rriicro-mitrieiit 9*2, .j 6*4 ,i 

7*5 i 

7*7 

-CO 

8*1 ; 

7-32 

Ta Mo in soil . . • • ^ 1 i 

7*7 i 

8*0 

7*7 

1 

7*7 1 

7-40 

T 3 B in soil * * - • ’ *^'2 

7*9 

8*0 

7*3 

. 7*2 

7-43 


I 7*9 

1 7*9 

7*4 

i 7*3 

7-48 

Mo spray * - ^ ^ ; 


i' 




T^Bspray, 

6*9 

' 7*7 

1 . 7*7 

1 

7*7 

i 7-17 

1 


j tt'id 

The application of nitrogen improved yield of the crop significantly in both the years; the differences 
amon<4t the two sources of nitrogen were, however, non-significant, pie micro-npnents in the first year 
of exD^eriinentation had no discernible influence on the cane yield, but in the second year the spray applica- 
lirTlX!”.:". ,iOTili.»..tly improved the c.nc yield. The so.l apphea.tom ol e.thet 

mi.lybdcnum or bc.ron had very little eflect on yield in either ot the Uvo years. 

Table II 

Yield of Millabh Canes per acre {in mds.) 


'■ Treatment 


No . 

X(A. 

S.) i 

. N(G.N.) 

— 

Alcan for 
T’s 

' C.D. at 

i. 5 '. 

: ■ ,i , "Po 

Pi 

Po 

..Pi 1 . 

Po 

1 


; .per cent- 

__ - - . _ - 



1953-54 






Ti No micro-nutrient 

518*5 

1 656*5. 

! 645*0 

i 

627*0 

; 555*5 

j 559*5 i 

593-7 i 


Ta Mo in soil 

.. . 537*5 

481-0 

’ 619*0 

649*5 

! 620*5 

597-0 

584*1 ' 


T 3 B in soil 

.. ; 598*7 

1 507-5 

I 589*0 

603*0 

] 656*5 ' 

: 640-0 

599* I 


T 4 Mo spray 

.. 1 542*0 

; 496-0 

! 587'*5 : ■ 

658*5 

j 706*0 

i 606-0 1 

1 ' . i 

599*0 


T 5 B spray 

.. i 512*5 

■ , j'" 

.589-5 . 

I 530*5 

617*0 

589*0 

; 643*5 ' 

580*2 

' T57‘4 

i 

1 ■■ 


Mean fo7N,^ - 544'-0; N(.'\.S.) - fU2-G; X(G.N.) - 617-4 C.D. ±67-8 
Mean fur P„ - 587- 1 ; Po - 595-4 aD.±65 4 
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1954-55 


Ti No micro-nutrient 

619*5 

633*5 

664-5 

689*0 

709*5 

736*5 ■ 

675*4 

T 2 Mo in , soil 

624*5 

641*5 

662-0 

690*5 

674*5 

774*0 

677 * 8 , 

B in soil 

650*0 

662*5 

691*5 

679*5 

689*5 

696*5 

; 678 * 5 , 

T 4 Mo 'Spray ' , . . 

647*0 

680*5 

708*0 

776*5 

721*0 

730 *0 

710*5 

T 3 B spray 

669*5 

687*5 

723*5 

742*5 

687*0 

1 720*5 

705*1 


:b25-7 


MeanforNo - 651*6; N(A.S0 -702- 7; (N(G.N0 ~ 713-9 

Mean for Po - 676* 1; Pi - 702*7 C.D.±;25*2 

A.lthou®’’!! the yield, of the crop due to the micro-iiutrieiits. in. the first yeai of experinientatioii iinprovt cl 
in certain cases it did not reach the level of significance. It was probably due to the fact that in the first year 
the replications were laid out at different places with soil variation, and at one place the results of two replica** 
tions were vitiated by a heavy top-borer attack. 

Phosphate application only during the second year showed an improvement in cane yield# Here again, 
location of all the replications in the same fields seems to be responsible for higher yield due to phosphorus 
treatment in the second year. None of the interactions were significant. 

Number of millable canes 

The above trend of results was also reflected in the number of millable canes harvested per acre. 


Table III 

Number of millable canes {in thousands) per acre 


No 1 

N(A.S.) 

i 

N(G.N.) 

•1 , 1 

— . IV'T#*?? ILi* 1 

Po 

Px 

1 


P< 

Po j Pt 

' i 


Treatment 


1953-54 


MeanforNo-51*8;N(A.S.)-58*5;N(G.N.)-60*6 C.D. ± 3*67 
Mean for Po - 55* 1; Pi - 57*5 C.D. i 3*02 







1954-55 






Ti 

No micro-nutrient 

49*9 

51*8 

64*2 


66*2 

62*1 

! 62-4 

59*4 

To 

Mo in soil 


53*7 

55*8 

63*1 


62*6 

62*4 

i 

65-8 

60*6 

T 3 

B in soil 


55*2 

6M 

■ 

60*6 


63*6 

64*7 

67-4 

62*1 

T 4 

Mo spray 


55*6 

59*6 j 

67*9 


69*9 : 

68*9 

i 70-6 

65*4 

Ts 

B spray 


54*1 

1 "■ ^ 

57*6 

68*8 


67-4 

60-1 

69-9 

63*9 


Mean for No - 
Mean for Po - 

55-4; (NA.S.) - 
55-1; P, -63-5 

65*4; N(G.N.) -66*0 

C.D. 4-3*34 
C.D. ±2*71 






■ a 

per cent 


Ti No micro-nutrient 

45*7 

50*6 

54-5 

58*9 

58*0 

38-9 i 54-4 ' 

Ta Mo in soil .. .. 

48*5 

51*5 

57*3 

59*6 

56*1 

. 58*4 '■ i ■ 55*2 ■ 

T 3 B in soil 

48*7 

48*0 

54*6 

58*3 

59*7 

■■ 62*8 1 ■"55*4 ' i 

'i " . i 

T 4 Mo spray 

48*0 

52*4 

61*9 

62*2 

65-9 

,67*5 59 * 7 . 

T 5 B spray 

51*0 

53*1 

57*3 

59*8 

58*8 

60*0 [ 56*8 , 


±0*73 


-3*64 
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April-Jiinej 1960] EFFEcrr of boron and molybdenum on the yield and quality of sugarcane , 

Here also nitrogen showed a significant response. No action of phosphorus was noticeable. Both the 
micro-nutrients in spray applications gave highly positive significant response on the cane number^ but 
their application through soil was more or less ineffective. The. beneficial effect of the rnicro-niitrients was- 
noticeable in both the years. 

Table IV 

Sucrose percentage in juice 


I'rfatrncTit 

N< 

> 

N(A.S.) 

n(g;n.) ' 

Mean for 
T’s ^ 

C.D. at 

5 

per cent 

L, j 

p. 

Po 1 


Po 

p. 



1953-. 

)4 (December) 





Ti No liiicro-mitrient 

.. .i 16 *4 

16 *5 

15-5 

15-9 

15*0 

15*5 

15*8 


Mo in soil 

■ i(>*3 ; 

15-9 

15*6 

16*0 

16*1 

15*7 

1 15*9 


T 3 B in soil 

.. : 16*3, ; 

!6-2 

15*1 

16*2 

16*4 

15-6 

I 16*0 


T 4 Nlo spray 

15*8 ! 

16-4 

16*4 

15*9 

16*0 

15*9 

1 15*8 


'Lj B spra'V' 

.. ■ 16*4 ; 

16*2 

15-5 

1 

15*4 

16*1 

16*2 

16*0 

::b0*3‘Z 


Mean for N., - i5'7; ,X(G.N.). - 15‘9C.D. i 0*55 

Mean fur l\, - 15*9; P, iL-CI C.D. i 0-45 

! 954-55 (December) 


I»kfean for No -- 13 
Mean fnr l\, - IS 


■65; N(A.g. 


T, 

. . 

. . 

. . i 

13*7 

13-4 

13*0 

13*3 

13*7 

12*9 

13*3 


■0 



• . ■ 

13*B 

13*7 

13*3 

13*6 

13*8 

13-6 

13-6 


T., 


» . 


13*5 

14*1 

13*2 

13*3 

13*6 

13*0 

13*4 


'O 

♦ .« 

« * 


i 

13*7 1 

13*! ; 

1 13*5 

12*9 

i 13*1 

12*5 

13*1 




.. 


14*0 

13*8 

1 

13*1 

13*7 

43*7 

13*3 

13*6 

±0-52 


50; l\ - !3*3i 


.) - 13*25; X(G.N.) - IS*30 aD. ± 0-32 


aa ± 0-25 


Juke (pmlitj 

Except for nitrogen application depressing the sucrose formation and delaying maturity early in the 
crushing season {Nov.-Dee. period) none of the other treatments seem to have any significant effect on the 

quality of canc juke, 

Kitrogen uptake 

Homologous leaves from different treatments were obtained in the pre-monsoon (June) and post- 
monsoon (September) periods in both the years and analysed for their total nitrogen content. Summarized 
results are presented in Table 

Nitrogen uptake by tlie plants was higher where nitrogen was provided in the external medium. 
Micro-nutrient treatments also improved the efficiency of nitrogen absorption by the plants. In this case 
again the spray applications were generally found to be better than the soil applications. 

It will be clear from the foregoing that the effects of nitrogenous fertilizers and the micro-nutrient 
elements were significant on certain of the yield characters and quality of sugarcane crop. Increased 
nitrrjgcn applications improved tillering, increased yield but delayed maturity of juice. The two sources 
of nitrogen, however, failed to show any significant variation amongst themselves. Das (1936), Borden (1948), 
and Lai (1951) have also reported a similar trend in the response to nitrogen by the sugarcane crop. 

Application of micro-nutrients has shown a beneficial effect on the millable cane counts and cane yield.. 
Of the t^v•o methods of application, spraying the foliage with these elements proved better than the soil 
application. In the second year of experimentation, the spray application of the nutrients proved distinctly 
superior to the other treatments and compared to boroHj molybdenum was more helpful in this respect, Lai 
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Table V 


Mtrogen content of leaves 


.nrn-ir-r 

Treatment 

1953-54 ! 

1954- 

-55 

Mean 

Pre-monsoon 

Post-monsoon 

Pre-monsoon i 

Post-m<'')nsc,)oii 

No No nitrogen . . . , 

1*330 


M23 

1*576 1 

1 * 156 

■■ 1*296', 

N(A.S.) 100 lb. N as Am. Sulph. 

1*551 


1-322 

1*810 

1 *345 

1*507 

N(G.N.) 100 Ib. N as G. N. Cake 

1*393 


1*289 

1*792 

1*296 

l•442■ 

Po No phosphorus 

1*120 


1-257 

1-719 

1-262 

1*3I9'''; 

Pi 100 lb. Pa O 5 as super phos. 

1*064 


1*232 

1*733 

1*267 

1*324 

Tj No micro-nutrient 

1*346 


1*248 

1*764 

1 1*439 

1*449 

Ta Mo in soil 

1*425 


1*134 

1*708 

1*531 

1*449 

T 3 B in soil . . • » 

1*442 


1 1*321 

1-602 

1 . 

1*517 

1*470 

T 4 Mo spray .. .. 

j 1*458 


1*206 

1 1*617 

1*590 

1*468 

T, B spray 

j 1*386 


1*312 

j 1*781 

j' 1*509 

■' 1,*497,,' ■; 

Mean . . 

1*352 

1*244 

1*710 

j 1*391 



and Srivastava (1948) in their experiments with boron on sugarcane also reported the l>eneficial effects of 
boron in improving the growth of the crop. 

The comparatively lesser efficiency of the soil application of these nutrients may probably be due to 
the absorption of these elements by the clay particles rendering them unavailal^le to the plants. By foliage 
application the nutrients were brought in the immediate vicinity of the actively metabolizing surface and 
taken up readily in the metabolic process of the plant. 

It will be interesting to note that the nitrogen absorption by the plant followed a similar pattern as is 
reflected in the yield of the crop. Both the nitrogen application and the spray application of the micro- 
nutrients brought about a superior protein status of the plants. 

Mulder (1948) in his experiments with Aspergillus niger and higher plants indicated the role of moly- 
bdenum in the reduction of nitrates in plants. In sugarcane also this element seems to have helped in greater 
protein synthesis which leads to a greater vegetative growth and higher yield of the crop. Boron which is 
known as an activator of meristematic growth seems to have had its effect here. 

Summary 

An experiment has been reported on the effect of micro-nutrient elements — boron and rnolyljdenum — 
on the yield and quality of sugarcane crop in the presence of nitrogeneous and phosphatic fertilizers. Two 
methods of micro-nutrient application has been tried, through soil and by foliage application. In the matter 
of improving cane yield, fertilization with nitrogen and application of the micro-nutrients as spray have 
been found to be useful. These two treatments also improved the protein content of the plants. 
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CONTROL CAMPAIGN AGAINST STEM BORER, CHILO TUMmiCOSTALiS 

AT PLASSEY (WEST BENGAL) 

By 

B. D. Gupta 

(Indian Institute of Sugarcane Research, Lucknow, U.P.) 

m HE Stem borer, Chilo fumidicosialis Hmpsn. formerly known as Argyria tumidicostalis was recorded by 
Fletcher and Ghosh (1919) from the states of Bengal and Assam. It was also reported to occur in Purnea 
-district (Bihar). But very little was known about its biology and life history till 1956, when it occurred in 
an epidemic form at the sugarcane farms belonging to Messrs. Ramnugger Cane and Sugar Co. Ltd., Plassey 
(West Bengal). This opportunity was utilised for collecting observations on the habits and life history as 
well as its control methods. 

Nature and Extent of Damage 

The presence of the borer was indicated by the dry crown of leaves in some of the canes of the infested 
clumps. Close examination revealed that the borer injury to the cane sticks was of two distinct kinds as- 
detailed in the following: 

Primary infection : It was caused by the new^y hatched larvae congregating in the top three to five inter- 
nodes of a cane. Fifty to as many as 156 caterpillars could be collected from one infested top. Top leaves 
of such canes were either completely dry or were drying. Red coloured frass was noticed oozing out from 
borer holes in the top internodes; while sett-roots came out profusely from the nodes and enveloped the cane 
stalk in a network of rootlets and root hairs. Side shoots were also seen sprouting out in some cases. 

Secondary infestation: Grown up borer larvae migrated to neighbouring canes, or to the lower healthy 
portion of the canes showing primary infection and gave rise to what may be termed the Secondary attack 
Cane tops did not dry up in this case, and individual caterpillars damaged one to five internodes. 

The borer was observed to severely infest the autumn planted crop of Co. 419, Co. 453, Co. 527 and 
B.O. 11, over an area of about 200 acres. Ten month old crops of these varieties were not only quite tall and 
luxuriant in growth but were also likely to yield approximately 1,000 mds. of cane per acre. The extent 
of infestation ln July 1956 varied from 95 to 100 per cent in these varieties ; while the intensity of borer attack, 
as judged by the number of damaged internodes, was about 25 per cent. Another 1,200 acres of neigh- 
bouring cane showed slightly less infestation. The cultivators crop was also examined for borer infestation 
in the neighbouring villages of Loknathpur, Reginagar, Takiptir, Dadpur, Surutia, Beldanga and Gopi- 
nathpur. However, the borer attack on the whole was low. 

Biology 

The moths emerged out at night and were easily attracted to light. Mating and egglaying also took 
place only at night. The eggmasses w^ere deposited in typical pyralid fashion on the underside of the first, 
second and third recently opened top leaves, in tiers of two to four eggs. They were greyish in colour and 
could be easily spotted. ' The number of eggs in an eggmass varied from 90 to as many as 250. Hatching 
occurred in the morning hours alter a week’s incubation. The eggs in an eggmass hatched out simultaneously 
and all the newly hatched caterpillars penetrated into one of the top internodes. After a period of about 
ten days, the borer larvae dispersed to adjoining canes, each boring a separate internode. An individual, 
life cycle took 44 to 83 days viz., incubation seven days, larval period 27-70 days and pupal stage from six to 
ten days in September. There was overlapping of broods and all the stages of pest were met-witii in the 
fields simultaneously. 

Control Campaign (July to September 1956) 

The programme of large scale control campaign was, therefore, immediately drawn up for bringing 
down the borer infestation and checking its spread to the surrounding areas. As already stated earlier, 
at the factory farm about 200 acres of the sugarcane crop had almost 100 per cent borer attack; while 1,200^ 
acres were not so badly damaged. Therefore, the programme was so drawn up as to cater to the needs of 
lioth. 
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Fig. Showing primary infested tops removed from canes in a heavily damaged field. 


The mechanical control measures were based on habits of the adults as well as the young ones ( i) Adult 
moths were highly attracted to light points, (ii) the newly hatched caterpillars congregated into the cane tops, 
and (hi) the grey coloured eggmasses were mostly deposited on the first three top leaves. In order to save 
the crop from heavy infestation, attempts were made to spray Endrin and D.D.T. The control operations 
were continued till the middle of September. So far as the question of cultivators’ crop went, the iarni 
authorities were requested to mobilise the farmers and get the tops showing primary infestation reinovcd and 
destroyed. 

As many as 78 light traps were set up in 200 acres of the heavily infested areas and al>out 90,500 moths 
were trapped and killed. Besides, 2,54,370 eggmasses were collected and destroyed. ^ As regards the removal 
of the cane tops showing primary infection, no quantitative data could be maintained since all tlie cane 
■clumps showed primary attack. 

Preliminary trials with D.D.T. and Endrin were first carried out in Plassey and Kadamkliali larms in 
August 1956. One pound of actual chemical was sprayed per acre singly as well as in combination against 
■control. Neither D.D.T. nor Endrin could check the borer infestation from spreading to unaffected fields. 
Application of a mixture of the two insecticides in equal proportions, however, showed a decrease of 56*7 [)er 
cent in borer attack after four weeks of spraying. Large scale application of Endrin and D.D.T. at OT per 
cent strength over 600 acres did not give any encouraging results as the incidence in the treated crop was 
50 per cent under both the insecticides. 

Efficacy of two insecticides was further tested by fastening eggmasses on Endrin and D.D.T. sprayed 
leaves in some of the sugarcane fields. About 18*7 per cent of the canes got new infestation in the |)lots 
^sprayed with Endrin and D.D.T., respectively. 


Assessment of Borer Infestation at Harvest 


Borer incidence was recorded in the cultivators crops as well as at the factory farms to assess the extent 
of borer infestation and to determine as to how far the large scale operations carried out in the latter were 
able to check the spread of the pest in the neighbouring villages. The borer incidence was high in Tejnugger, 
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Piasseyj Soluabanki, Ghandanpurj Kadamkhali, Char 20, Poliamatand Maiiikdihi farms of the factory and 
ranged between 50 to 75 per cent. On the other hand the infestation in cultivator’s fields in villages 
Paglachandi, Debogram, Murshidabad, Patara, Mirzapur, Saktipur, Sahebnagar, Sargachi, Badkuila, 
Bahadurpur and Kamari-ranged between 5 and 15 per cent though it was aS' high, as 32 per cent in Char 
because of heavily infested factory crops in the neighbourhood. This indicated that the control measures 
were quite effective in checking the spread of the borer into neighbouring villages. 

Control Campaign (February to July 1957) 

The borer resumed its activity from the beginning of February 1957 and, therefore, the control 
•campaign was re-started by the middle of February and continued till the middle of July 1957. The details 
of the operation and the results achieved therefrom are given in the following paragraphs. 

Mechanical control: The details of the moths as well as the eggmasses collected from an area of about 
1,000 acres every week during the period February to July 1957, are given in Table I. 

Table I 


Niimher of eggmasses and moths collected during February-July, 1957 


j 

Eggmasses 

No. of moths collected 



At light 1 

By hand 

28-2-57 

8,761 

16,313 

1,439 

8-3-57 .. .. .. 

15,452 

35,380 

3,310 

14-3-57 

17,624 

4,144 

, 2,662 

21-3-57 .. . ' 

15,569 

4,563 

261 

31-3-57 .. .. 

18,660 

14,423 

63 

7-4-57 

1,824 

1.789 

12 

15-4-57 ' .. 'A 

6,694 

1,430 

116 

22-4-57 , ... : 

14,923 

1,083 

. 454 

30-4-57 ■ 

1 37,671 

6,024 

■ l,553' 

7-5-57 .. '■ 

23,285 

2,504 

609 

15-5-57 

; 31,492 

! >>291 

182 

22-5-57 ... .. 

17,370 

1 1,874 

538 

31-5-57 ■ .. ■ . . .. 

34,307 ", 

1,025 

288 

7-6-57' 

! 20,841 

1,269 

: 335 

23-6-57 ... .. 

j 2,73,325 

5,807 

2,132 

,;30~6-57, , ■ ■ 

1 17,911 

2,158 

533 , 

, . ,7-7-57 .. •• ■ ' •• 

10,805 

1 ■ ■ ■ 

1 251 


Total 

1 5,66,514 

ifihsm 

r " 14,487 


As regards the efficacy of the operations it might be said that even if one eggmass is taken to have 
■only one hundred eggs on an average, about fifty million eggs were destroyed during the course of the 
campaign. On the other hand destruction of about one lac and sixteen thousand moths by light trapping 
and hand netting definitely reduced the potential danger to the crop for the rest of the season. 

Chemical control: In March, 1957, in view of the huge collection of moths as well as the eggmasses, the 
factory authorities became restive and requested that the question of aerial spraying with some chemical 
may be given effect to. The question was discussed in detail and they were advised to spray one pound 
of Endrin 20 per cent emulsion concentrate per acre in the first week of April 1957. But the farm authorities 
undertook ground and aerial spraying operations during the last week of May 1958. In hath the operations 
2*5 lb. of Endrin (0*5 lb. actual) emulsion was sprayed per acre one gallon of emulsion was used in four 
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Graph 1 



Progress of mechanical control campaign against the stem horcv chih tumidkostaUs 
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gallons of water per acre. In all 6,191 acres were sprayed out of which about 1,500 acres were treated 
through aerial spraying. D.D.T, and B.H.C. mixture was also sprayed in some of the fields. However, 
care was taken to mark out some of the blocks for the sake of comparison as regards the efficacy of the 
different treatments. 


The borer infestation in the treated as well as untreated areas was recorded during the month of July 
1957. It was observed that the fields, where mechanical control was undertaken before and after the spraying 
operations, showed an incidence varying from 6*0 to 20*0 per cent ; while fields where no mechanical control 
was undertaken after spraying with Endrin had an infestation varying between 30* 0 and 52*0 percent. It 
appears that at some places the operations were carried out at a time when the brood was on the chT.iiiuj 
(graph I). Had the spraying been effective the subsequent oviposition ought not to have been so heav\”. 

The efficacy of the operations was also assessed at harvest in January 1958 from Co. 453 in some of tin; 
blocks at the factory farm through an examination of 1,000 canes as detailed below: 


Table II 

Efficacy of treatments on borer incidence and population 


Blocks 

Treatment for Borer control 

Borer incidence 
(per cent) 

Borer affected 
internodes 
(per cent) 

Total number of 
borers found in 
100 canes 
examined 

Eron<)mi(' of Uh* 
treatments per 
acrcr 

(Rs.) 

Poistee 

Mechanical control only 

23*6 

4-3 

■ 

7-7 

12-00 

Daftri 

Ground spraying with Endrin (No 
mechanical control after spraying) 

32*9 

4-0 

B'7 ! 

' '! 

21 -DO 

Bartala 

Ground spraying with D.D.T. and i 
BHG mixture (No. mechanical 
control after spraying) 

27*4 

' ■ i 

4*1 

23*4 

1 14*50 

Shibpur 

Aerial spray with Endrin (No mechani- 
cal control after spray) 

37*4 

6*0 

12*9 

26*50 


CONTROL CAMPAIGN 'AGAINST STEM BORER AT PLASSEY 

Economics of Control Operations 


...April-June^ 1960] 


The cost of mechanical control measures worked out to Rs. 2/- per acre per month for the collection 
•of the borer eggmasses and the removal of the infested shoots as also putting up the light traps for the 

■ collection of the moths. The expenditure incurred during the period February to July 1957 amounted to 

■ about Rs. ,12/- per acre. 

The ground spraying with Endrin 20 per cent emulsion cost Rs. i6‘50 for the insecticide and Rs. 4’50 
per acre for the operation, the total cost being Rs. 2i’00 per acre. 

Application of B.H.G. and D.D.T. mixture cost Rs. lO’OO (Rs. 6*00 for B.H.C. and Rs. 4*00 for D.D.T.) 
per acre for the insecticides and Rs. 4*50 per acre for the operation amounting to a total cost of Rs. 14*50 
-per acre. 

Aerial spraying cost Rs, 10*00 per acre (according to latest rates prescribed by the Plant Protection 
Directorate) besides ^ sum of Rs. 16*50 for 0*25 lb. of Endrin emulsion per acre, the total cost of operation 
’being Rs. 26*50 per acre. 

It is evident from the above that the mechanical control operations were not only superior to chemical 
^control but were also the most economical of all the treatments. 
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UNPRECEDENTED HEAT WAVE DURING APRIL-JUNE PERIOD IN BIHAR AND I IS AllLN- 

DANT CONSEQUENCES 

i^URING the hot weather of 1958, an unprecedented heat wave was experienced throughout the sugar 

^ districts. Normally the maximum temperature did not cross the 1 1 I' limit in different parl^ 

and the highest temperature epoch did not last for more than a couple of days at a time. During the 1 JdS 
summer, however, the temperature range was 114°F to 119°F and it was prolonged over a period ol two o 
five weeks in different areas. In a State where sugarcane cropping is largely a gamble in the monsoon 
and where millable crop is directly the result of premonsoon tillering, such an unusual phenomenon cannot 
but affect the crop adversely. It was, therefore, decided to plan out a comprehensive questionnaire covering 
not only the intensity of the adverse feature and its duration but also its effect on crop growth m different 

areas covering different soil types and conditions of growth. 

This questionnaire was duly issued and replies received from different sources viz. factory manage- 
ments, plantation estates and Cane Development staff were carefully scrutinised, the mean incidence for the 
district and the extent of damage being arranged in a frequency table and Fig. So far as north Charn- 
paran was concerned, areas in Bagaha, Harinagar, Narkatiagunj, Launya and Chanpatia showed negli- 
gible damage but the incidence towards the south was as high as 15 to 20 per cent. In Saran, the danmge 
varied from 5 to 35 per cent, the mean incidence for the district being 16 per cent. Cane areas in Muzaffar- 
pur and Darbhanga districts were the worst victims of the scorching heat-wave. In south Bihar also, where 
irrigation facilities of some sort are available, the incidence varied between 16 to 20 per cent. 

MAP SHOWING HEAT WAVE INCIDENCE 
IN BIHAR. 



In sandy and light soils the damage to the crop was very severe with the result that in certain an^as, 
fields have had to be ploughed up with a view to raise a monsoon crop. In general, under such conditions, 
damage to the extent of 40 to 60 per cent has not been infrequent. 

As at present estimated, the crush will go down by a couple of lakh maunds in each milling unit so 
that the expected 8*5 lakh maunds crop may be reduced to possibly 8 lakh, maunds or even less. - (K. L. 
Khanna, Sugarcane Research Institute, Pusa, Bihar.) 
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THE ‘JHINDRA’— A NOTEWORTHY IMPLEMENT FROM THE PUNJAB 
formSSre used for thesr implements give^^^ 

tLn the Thindra they suffer from one disadvantage m that, where bunds cross each otht i t n, bund laid 1 1 .. 
^a^theri cross bund and such crossings have to be hand-dre^ed su «cqucmtly 1 m 

this reason these bund-formers are more commonly used for making straight parallel bunds fm sown „ < 

Chi p“j.b imptot, the buU kid are not disturbed by crus, l„.,.d,„K operubou. 



Fig. 1. The Madras Bund Former. 



Fig. 2. The U. P. Bund Former. 
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^y^hindra’*. 

cr slip'litly in size cind in <:!(‘tails oi coiistriic* 

len ptank ‘ A ’ 3| ft.Ioni>:,9incheswideinthe 
A R ft . lonu handle ‘ B ’ made of bamboo is 

about 12 ft. long 
D ’ is tied to the 

levelled from the back to form an edge and this edge is n- 

■ about 3/16 inch beyond ilie 
ntcr and lilack- 


The Thindras used in various parts of the runjap a; ainc 
tion. The cheapest and simplest model (fig. 4) consisp of a wood« 
middle and tapering to a width of 6 inches towards either end. ^ 

•fi'seed to its back along the centre line at right angles to the length. 

ITZ II »?ion fing. • G- fitted to tte face ot the board .»d a short w«den 
middle of this rope. The bottom of the board is L.—-- . 

^forced with an iron strip ‘ E ’ li inches wide, 1/8 inch thick and projecting 
edS o^ implementVeighs about 10 lbs. and can be made by any village carpe 

smith The cost of manufacture would be approximately Rs. b io- . . 

The seed bed should be first prepared and then lines along wjeh are requiml 

irnnlement is operated (fig. 5) by two men standing on eidier side ol the line. One man luikl 
handle presses the scraping edge of the board into the soil about 2 ft. away from the centre i 
while the other holding the shorter handle fixed to the rope pulls the board towards himbell. 

E lifted up when it reaches the bund line and the soil that is gathered by it is eit 
implement is then shifted to its next position down the line at a distance equal to its length and th . ^ j 
is repeated. When the men reach the end of the line they change positions and rej 
opposite direction, gathering soil from the other side of the line and laying it ; 
formed. 

Six numbers of these implements were 
Research, Lucknow. L 
working the implement once up 
lay 1,250 running f ’ ’ 

■operation. 

It has, however, to 
be thoroughly prepared and in 
remain < 

The Jhxndra 
experimental purposes 
■of Sugarcane Research, Lucknow, U. P.) 


i rat ion 

d „,epeaVthe operation in, the 
along the , half bund already 

manufactured and tested at the Indian Institute oi Sugaicaiic 
IT was found that on a well prepared seed bed a bund 9" high can be formed ly 
j and once down a line and that two men can with the aid of this implemuil 
feTt of 9" high bunds per hour. Higher bunds can be raised if so desired by repeating tt« 

be pointed out that for the efficient working of this implement, the seed bed 
‘ ■ excellent tilth. Needless to say, the implement has no use ni stift clays whici 

cloddy even after the best efforts. 

is likely to be of special interest to research stations where the laying out oi fields lo 
calls for the making of a large number of bunds. (R. G. Mexox, Indian Institui 
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A Note on tlie ElSect of Maliwa Cake on the Chemical Properties of Soil and Yield and Quality 

of Sugarcane 


;^ MONG the oil cakes used for manurial purposes, the one from the seed of Mahua {Bassia latifolia) is 

a cheap source of organic manure as it is practically a refuse material. It has a nitrogen content of 
2*5 per cent and P 2 O 5 and K 2 O contents of 0-8 and 1*9 per cent respectively. It has been tried as a manure 
for sugarcane as early as 1906 (Leather, 1906). According to Shrikhande (194v5) the cake is not suitable as 
a manure in view of its saponine content which is toxic to soil organisms. In an experiment conducted at 
the Sugarcane Research Station, Shahjahanpur (U,P.) during 1949-50 it was observed that the values of 
nitrogen and organic carbon were almost similar under rnahiia cake and groundnut cake treatments. In 
yitld rnahiia cake was found to be at par with groundnut cake, town compost, and castor cake. As regards 
juice quality the sucrose values under cake and groundnut cake were similar. 

Experiments were conducted at the Sugarcane Research Station, Jullundur for two years (1952-54) 
with the variety Co. 312 on the manurial value of mahua cake and the preliminary results obtained are 
reported in this note. The studies were aimed at finding the effect of the cake on the Physico-chemical 
properties of the soil, nitrogen uptake and on yield and juice quality. In the first year mahua cake composted 
for 120 days with different combinations, (a) press mud (1:1), (b) ammonium sulphate (10:1), (c) farm yard 
manure (3:1), groundnut cake, and farm, yard manure were applied at planting time to supply 100 lb. 
nitrogen per acre. During the second year, the experiment was modified and mahua cake composted and 
uncomposted were applied at 100 Ib. nitrogen per acre with and without a basal dressing of farmyard manure 
(50 lb. nitrogen per acre). In 1952-53 the experiment was laid out in a randomised block design where as 
during the following year a split plot design was adopted. 

The treatments 'Were as under: 


:l953-54: 


Soil was analysed periodically for nitrate nitrogen, total nitrogen and organic carbon. The yield 
and juice quality data were recorded in November-December in both the years. 


Soil analysis carried out at two depths 0-6'" and 6-12'" indicated that the nitrate nitrogen content during 
the earlier stages was more in the top 6" as compared to the next 6"" but the differences narrowed down with 
the advance of the season. The nitrate nitrogen content was maximum during July after which it tended to 
decline. In July mahua cake imcomposted recorded the highest total nitrogen content followed by mahua 
•cake composted with ammonium sulphate as well as farmyard manure. As a matter of fact uncomposted 
mahua cake maintained its higher nitrogen status throughout the life cycle of the crop during the year 1952-53. 


1952-53: 


T| — GoiUroI. 

T2“ Mahua cake imcomposted. 

'T -Mahua cake composted with farmyard manure. 

Tj — Mahua cake composted with pressmud. 

'Fr , — Mahua cake composted with ammonium sulphate. 

Tg Ground nut cake. 

T7- Farmyard manure. 


A. 


B. 


Without basal dressing 
Ti — -Control. 

T.2 — 100 ib. nitrogen applied in mahua cake imcomposted. 
T,j — 100 lb. nitrogen applied in mahua cake composted. 


With basal dressing 
Ti — Control. 

T.2 — 100 lb. nitrogen applied 
T3™"™I00 lb. nitrogen applied 


in 

in 


mahua cake uncomposted. 
mahua cake composted. 
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A 4 o A?,, r-nnifnt nf the Soil during 1952-53 the uncomposted mahua cake added comparatively 

As regards organic ° o than comoosted one. The C/N ratio recorded an increase with 

higher amounts of organic carbon ^ During the second year of the experiment the differences 

the advance in the season under nProgen and orgLic carbon under mahua cake uncomposted and 

values under control and mahua cake composted were similar being 359 per c -i . , . 

As regards yield, the treatment with uncomposted mahua cake was the best lollowed by ma ma ca c 
composted SS ?.Ward manure. The in™ in yield over the eontroi m the imt case was ..1 the male, 

of 80*6 maunds. This was, however, not significant. 

Table I 

Showing data on soil analysis yield and juice quality 


Jiiicr quality 


Treatment 

Nitrate nitrogen i 
i per cent i 

Organic carbon i 
per cent 1 

Total nitrogen | 
per cent 

U/.N 

ratio 

li leicl 
per acre 
luds. 

Sucrosf* 

^ Per cteni 

Purity 

ro-effi- 

cient 

1 

0 

6-12'' 

0-6" i 

6-12" 

0-6" 

6-12" 

0 -6" 

6-12" 






195: 

^53 







Tj •• 

.. : 0-080 

0-043 : 

0-327 ; 

0*192 ' 

0-0642 

0*0343 

; 5*00 I 

5 -SO 

683*7 

14*2 

82*3 

T, . . 

0-195 

0-093 1 

0-366 

0*210 ' 

0*0672 

0*0457 

5*45' 

4*40 

76T3 

13*6 ' 

81*9 

Ts .• 

.. 0*129 

0-060 

0-358 

0*159 

0*0651 

0*0415 

5*50 

3*83 

748*8 

12*9 ! 

8i*2 

T4 .. 

.. 0-190 

0-064 

0-324 

0*210 

0*0611 

0-0394 

5*30 

1 

5*10 

6B1-5 

13*5 

82-2 

T5 .. 

.. 1 0-155 

0-063 

0-407 1 

0*135 

0*0691 

; 0*0392 

1 ■ 

5*89 

3*45 

; 698*7 

13*6 

81*4 

Te .. 

. . ! 0* 155 

0-101 

0-292 

0*141 

0*0597 

0*0308 

, 4*07 

4*58 

1 717*3 

. 13*3 

1 

: 81*4 

T7 .. 

.. 0-127 

0-060 

0-324 

0*183 

0*0617 

i 0*0308 

4*79 

5 *91 

‘ 691*0 ■ 

1 13*4 

; 82 ‘6 


19.53-54 


In 1953-54 uncomposted mahua cake again recorded higher yield over control but tiu* increase* was sinaii. 
Application of a basal dressing of farmyard manure did not influence the cane yield. The. dlilewnces hi 

yield were non-significant. 

It would appear from the above study that the application of mahua cake results in aO iinproveinent. 
though little, in the nitrate nitrogen, total nitrogen and organic carbon status of the .soil. Thert* is also an 
increase in vield and juice quality which is superior to that obtained by application of groundnut cak<*. 


A 

Tj . . 

0*035 

0*005 

i 0*210 

' 0*066 

0-0343 

0.0273 

6*12 

2*42 

; 475*2 

!3'*5 

79*4 


Ta • • 

0-008 

0-010 

0-210 

; 0*138 

0*0427 

0.0301 

4*92 ' 

4*58 

^ 467*7 

n'S 

79*6. 


■'■T 3 . ...•■•v ,*,*'.' 

Traces 

0-003 

i 0-228 

1 0-090 

0*0427 

■ 

0.0315 

5*3t 

2*86 

; 455*7 

13*5.,., 

80-3 

B 

T, .. 

0*043 

0*015 

, 0-192 

i 0*108 

! 

0*0434 

0.0315 

.,4*42 

3*.')4 

' 449-7 

13*1 

78-4 


% ■■ 

0-086 

0*018 

0-228 

■| 0*084 

0-0392 

I 0.0248 

1 5*07 

■.3*:i7 

468*0 : 

12 -r> 

7rr3 , 


Ts -- 

0*040 

[_ 

0*008 

1 0-198 



1 0*090 

1 

0*0357 

0.0266 

j. ' 5*55 


453*0 

13-3 

80* ! ; 
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A, Note on Nodal Floral Buds. In Eriantliiis Munja Roxb 

3 |;|IJAYASARADHY. /i/.. (1952) reported the .occurrence of floral buds on nodes m. Marenga porphyrocoma 
(Hance) Bor. The presence of nodal floral buds have now been noticed in one species of Enanlhiis. 
In Erkmthus mimja the aerial culms are flowering in nature (Hole, 1911 ) . In a clump, flowering culms are 
those that are formed during the early stages and the non-flowering are those formed during the end of the 
growth period. The latter flower in the succeeding year. The observations recorded in this paper are from 
a crop of iZ munja left over for two to three years. Stalks of one of the forms of Erianthus rnunja in Howler 
showed on examination floral shoots in the axils of the second, third and fourth leaves from the top in successive 
stages of development, the fourth having only a rudimentary inflorescence. The figure illustrates these 
axillarv inflorescence's. 






Fiu. Flowei'iug stalk (in parts) of Erianthus munja showing 
the relative position of axillary floral and axillary 
vegetative shoots and the small inflorescences 
formed. 


idoral axils and basal portion of the main inflores- 

:cence.; 

I’oprnost node, devoid of bud; 

Floral shoot with elongated bud^scaie on the second 
node from top; 

inflorescence primordium on third node from top; 
Dormant buds in tine mid-portion of the jstalk, and 
Vegetative shoots on the lower buds of the stalk. 
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In a, few cases, one of the top .axillary buds, apart from the terminal panicle appeared to have given 
rise to a vegetative shoot, but on .dissection, a rud.i.mentary, panicle was found encased by the yoimg leaves. 
The transition from the vegetative condition at the base to the flora! condition at the top appears to be 
gradual. In all cases the mid-portion of the stalk possessed vegetative l)uds in dormant condition and the 
buds on the bottom region of the stalk developed into young vegetative slioots. 

The clones which showed axillary floral buds and rudimentary inflorescences w<n'e S PS I IK I, PI3 219 
221,^228, 240, 257, 265 A and B, 266A and B, 287 and 359. All these have n -.30 (diromosomes. Xo other 
species of Srwwif/zwj- except show'ed nodal floral buds. 

On the basis of this character, Vijayasaradhy (1952) suggested tiiat Xarenqa purphyrocoma ma\' lx: 
considered as a connecting link between the two irihts Andropogoneae and Maydeac, Under certain conditions 
production of inflorescences from short axillary shoots borne "on the top-portion has be<‘n obser\*ed also in 
Sacchanm spontaneum 1953). It seems that the propensity of axillary buds to produce inflorescences 

with or without a short stretch of vegetative growth preceding it is generally prevalent in the sul)«tril)e as a 
whole, and plants of the different species either show this character in varying degrees or revert to it under 
certain conditions. 

In the three genera, Marenga^^ Erianthus^/md Sacckarum, a trend irom a stage* where ail the above 
ground buds are entirely floral as in Mrenga through Erianthus where only the upper buds of the axis are 
floral (and even in these the immediately lower ones are vegetative to start with), to a (‘ondition in which 
axillary shoots are vegetative us in Saccharum k obervable. Within Saccharum itself, the progressive transition 
from floral to vegetative is noticeable as between S, sponianeimi where cases are met with of axiliarv shoots 
from top nodes flowering along with the main stalk, and S . offtcinartmi in which floral diHerentiation is confined 
exclusively to the terminal buds and its onset markedly delayed. 
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PreUminary Studies on the Influence of Shade with Particular Reference to Age of Crop, on 

Cane Juice QuaUty 

(^927), Martin y (1933), Das (1935), Borden (1936, 1941), Clements 11940) and 
_(V Dillewijn (1952) reported on the influence of intensity of sunlight and the dominating effect of climate 
m general, on the growth, yield and juice quality of sugarcane and consequently the sugar output per acre^ 
Direct sunhghys demed to shaded plants and hence the energy needed for photosynthetic activity is apparently 
wered resulting m poorer accumulation of sucrose. A preliminary study to investigate tL' differential 

for four rnonths from (1) the beginning of the third to the end of sixth and (2 from the beg nr n of't ^ ffflh 
to the end of the eighth month respectively, after planting. Shade was pbvid^d in conUrmatio.r ^ the 
night by putting up a canopy of bamboo mats on a scaffold over the pots. Variety was Co 419 

unshadeff'' treatments viz., 100 lbs. N and 200 lbs. N per acre. The control pots ^vere 

results^^" “ December and juice analysed for sucrose and purity ivuth tire following 

The data presented above indicate that shading adversely affects the sucmcp . c : : i 

.“eli tfltS 5 a ma“S ‘L": ?KTlh T’ 

feni.,., (.00 N p„ ,c„,. ' 



April-Juiie, 1960] ' research notes 

Skidies on the effect of shading sugarcane at different periods of growth. Juice quality in December 
at the age of about 9 months {Variety Co. 4 19). 
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100 lbs, I 

^ per acre 



200 ibs, N 

per acre 


,,, Particulars of shade treatment , 

Brix 

Sucrose 
(per cent) 

GoeflP. of 
purity 

Reduction 
in sucrose 
content 
due to 
shading 
(per cent) 

Brix 

Sucrose 
(per cent) 

Goeff. of 
purity 

Reduction ■ 
in sucrose 
content 
due to 
shading 
(per cent) 

A. Control (no shading) . . . 1 

B. Shading for 4 months for 6 hours 

daily from the third to end of 

18 -69 

i 

1 ' 

17'06 

! 

1 91*28 

! 


18*07 1 

15*78 

' 87-83 1 

I 

sixth month after planting 

G. Shading for 4 montlis for 6 hours 
daily from the 5th to end of 8th 

! I8’69 

1 16*45 

I 

1 

1 88*01 

3*58 

17*00 

14*54 

85-53 

i 

7*86 

month after planting 

17*09 

1 14*52 

1 

! 84*96 

14*89 

14*75 

i 

1 11*87 

! 

80*47 

24*78 
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SUaRCANE RESEARCH IN INDIA DURING 1D1M4 


The \d-Ht;c i-:xp<-rt Sub-Clornmittcc of the Indian Central Sugarcane Committee consisting of 
Sarvashri La'l Sinuh. N. L. Dull and K. L. Khanna, after visiting a number of sugarcane research 
slaliotis in operation in the Stales and lookittg through voluminous data collected under the sugar- 
cane research and development schemes, have prepared the Resume of Sugarcane Research in 
India durin- 192')-54. It contains in the form of notes the recommendations that have emerged 
as a result <1f die research iiork done under Sugarcane Research Schemes both at the Central and 
States Institutes, ou different aspects of sugarcane research based on the different aspects of sugar- 
cane cultivation. 'rhese notes have been arranged accordingly as different chapters e.g., Sugarcane 
Agronomy, Sugarcane Physiology, Soil Studies etc. 


The Resume presents not only an All-India picture but important details of studies carried out | 
in the States are also included. The Resume under the title of ‘Review on Sugarcane Research m ^ 
India duriiK^ 1 <t29-54’ appeared in a serial form in the Indian Journal of Sugarcane Research & Develop- ^ 
ment and has now been compiled as a single book with graphic and illustrated cover in coloured | 

design. The iirice per copv (e.xclusive of postage) is Rs. 5/- and is available from the Secretary, | 

Indian Ckmtra! Sugarcane Committee, 1 9-20, Rolitak Road, New Delhi-5. ? 
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I INDIAN COUNCIL OF AGRICULTURAL RESEARCH 

jnp 

I Utilization of the services of retired scientists in the field of agriculture, 
i atittnfll husbandry and allied sciences 

i 1 . The existing rules regarding superannuatioa sometimes put an abrupt end 

i of the research work of any active scientist or, at any rate, make the continuation 

I of such work extremely difficult as a result of which the talent of a good number 

I of scientists who are physically fit and mentally alert is wasted after retirement 

^ for lack of opportunities to pursue work in their fields of specialization. In order 

i that the experience and talent of such scientists as have finished with their acti\’e 

E professional career is not wasted, the Indian Council of Agricultural Researcli 

i has decided to initiate, with effect from the 1st April, 1960, a scheme for the 

I utilization of the services of retired scientists in the field of agriculture, animal 

I husbandry and allied sciences. 

i 2. Under the scheme retired/retiring scientists of established reputation 

I who are still active in research will be enabled to continue their researches with 
i suitable financial assistance from the Indian Council of Agricultural^ Research, 
i The retired or retiring scientist should try to secure sponsoring Institution (which 
I may be one from which he has retired or a different one) which would provide 

I him necessary facilities for continuing his work e.g. access to the laboratory 

fi and library, accommodation for work etc. Failing this, the scientist may apply 

i to the Indian Council of Agricultural Research and the Council will try to place 

I him in a suitable Institution. The choice of the Institution at which the retired 

I scientist would continue his researches will be left to the scientist himself but such 

g Institution should be one acceptable to the Council. The retired or retiring 

g scientist (within a year of his retirement) will submit to the Council, an outline 

i scferhe of research which he intends to undertake after retirement. In doing so, 
g , .he- will clearly give an account of the research work done by him during the five 
s ' years preceding the date of his retirement dr application whichever is later. 

ffl 3. An annuaU allowance not exceeding Rs. 6,000/- will be provided to 

g th^^fe fired -scientist himself, if asked for by him, and a grant ordinarily not 

g exceeding Rs. 4,000/- to cover the cost of one research assistant and other 

g- -expenses as may" be decided by the Council. The amount of the grant may be 
g increased- in exceptional cases where the investigations involve field work neces- 

d sitating undertaking of tours or where costly equipment /apparatus have to be 

II purchased. ■ . 

I 4. iT-he allowances and grants to the scientists under the scheme will be 

|| provided, in the first instance, for a period of three years only. As usual, annual 
I progress reports shall be submitted to the Council by the scientist. Where the 

1^ retired scientist would like the grant to be renewed, he will have to submit a 

I year in advance of the termination of the first sanction, an application to that 
jji effect indicating the progress made under the scheme and the programme jjroposcd 
I to be followed during subsequent years. The allowances and grants to the 
jl retired scientists will be payable on a quarterly basis through the Institution to 
I which the retired scientist is attached. 

I All applications for grant under the scheme should be submitted to the 

I Council in the prescribed proforma which can be obtained, free of cost, from 
I the Secretary, Indian Council of Agricultural Research, Krishi Bhavan, 
I Dr. Rajendra Prasad Road, New Delhi. 

IS ._. _ 
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By 

R. C. Acharya, M. N. Alam, A. B. B. Sinha and K. L. Khanna 
(Sugarcane Research Institute, Pusa, Bihar) 

Introduction 

qjglHAR is the second largest cane growing State in India. The important sugarcane growins- districts 

C are situated m North Bihar, which has a network of 24 sugar factories. The climate of this region 

from huniid to seiriiarid. The preparatory tillage and planting are generally done during the months 
January to March, but about 30-33 per cent of the total acreage is also planted during October-November 
Ihegermination IS complete by the end of April when the young plants have to face the severe summer 
Grand growth period starts with the onset of monsoon and lasts upto the end of September. 
^ mature by December. The juice quality gradually increases, reaching the peak by the 

end ol February or first fortnight of March, when on account of dry westerly winds the soil moisture is 
reduced and the quality of the crop starts to show a declining trend. 

Pusa is a representative Farm of North Bihar where the Sugarcane Research Institute of the State is 
situated. I he Research Station dates back to 1936 when the Indian Agricultural Research Institute 

shifted Irorn this place to New Pusa at Delhi. The soil of the farm is calcareous with pH ranging between 
8-0 and 8-5. i o a 

A series of 21 years’ data on sugarcane (from 1936-37 to 1956-57) being the average acre-yield of Pusa 
h arm was available which form the basis of this paper, embodying results of an investigation on the influence 
ot quantity and distribution of rainfall on the yield of sugarcane. During these years there had been changes 
in the varieties growm at the Farm but the manurial and cultural practices were practically the same, 
quite a large number of varieties with varying degrees of yield potentials are grown in the Farm changes in 
the varietal composition did not affect materially its average acre- yields. In the first article of the ' 
Khanna and Sahgal (1957) reported the results of a similar investigation utilising eighteen years’ data on 
sugarcane at Daudpur Farm. 


Methods and Materials 

Fisher ! l924j, while examining the effect of rainfall on the annual yields on wheat on 13 Broad balli 
plots which had received continuous manuring over the period 1852-1918, developed a special technique 
for estimating the linear regre-ssion of annual yields on rainfall throughout the year and the response curves 
showing the expected change in yield from an additional inch of ramfall above the average falling at an 
lime of the year. The .same method of analysis was applied by Kalamkar (1933) to the continuous experi- 
nients with mangolds at Rothamstead and Kalamkar and Satokopan (1940) to the cotton yield data front the 
(iovernment Farm at Akola and Jalgaon. Nair and Bose (1945) generalised the above method when the 
influence of nnire than one meteorological factor is to be studied. This specialised method has been adopted 
in the analysis of the data pertaming to the present investigation. The method of examining the 
(>r one meteorological factor is given below. 

Th(> linear regression equation of the yield of the crop on the meteorological factor may be written as 
v=-r=G-i- - apm; (1) 


arc 


the measurements of the meteorological factor in different intervals 
time were made infinitely small, the linear regression function may be 

placed by a rcgn‘Ssion integral of th.e form y= ^ ' 


where nij, nr. , 

time. If the sub-divisions 


niji 

of 




C+ I am dt 


where, in dt is the eilect of the meteorological factor in the element of time dt, the integral being takei 
over l!ie whole* peu'iod. 


STUDIES ON CROP-WEATHER RELATIONSHIP-II. THE INFLUENCE OF 
WEEKLY RAINFALL ON SUGARCANE YIELDS AT THE GOVERNMENT 
EXPERIMENTAL FARM, PUSA, BIHAR 


If To, T. 
T, % dt = 
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Tq be series of orthogonal polynomial functions of time such that 

T/ dt=l, 




then we may represent the distTibution of the meteorological factor as a time series in orthogm.al polynomial 
values a^^ . in (1) may be expected to lie on a continuous time cure- so that 

we may express the regression function in (2) in the form i' ! j 

Now, using the relations (3) and (4), relation (2) stands as 

Now the values of p. P- . .. ..pq mav be obtained from each year by fitting orthogi.nal ]>olynonnal 
to meteorological data and then by correlating the series with the, corresponding yields ol the erop ue can 
get the value of c. f (1 = 1 to q) as partial regression coeflicients using relation ( o i . _ _ 

Bv substituting these values in (4) we get values of ^ -N'q which will give us the e e< t o 

change 'in the meteorological factor at any point of time m the season on the yield ot crop. 

For studying the effect of rainfall on the yield of sugarcane the period Irom Istjamiarv to /ih ^>-'"b" 
has been coSered. The period beyond the Erst week of October has been Iclt out ol coinideratH.n been ue 
(i) the crop completes its growth by this time, (ii) the monsoons generally end at thrs time ol the Ntai “y 
riion and (in) I is the termination ofthe 9th period out of 12 periods into whic 1 the year Im been divided 
b\^he Indian Meteorological Department. This period has been divided into 40 weeks. 1 he tota \u- kh 
rainfall figures have been computed from the daily rainfall records in respect ol each year under considcrali<,>n. 

Analytical Results 

An orthogonal polynomial ofthe fifth degree was fitted to the weekly rainfall figures for each year 4>y 
Fisher’s summation method and the six constants, a', b', c , d', e' and f were obtained. 1 he annual atic- 
vields of sugarcane at Pusa Farm along with these rainfall distribution constants obtained lor each year have 
been shown in Table I. The acre- yields have varied from 201 to 457 maunds during tins period, tlie coclh- 
cient of variation being 19*7. 

Table I 

Acrc’vield and rainfall distribidion m 


Crop Season 


1936- 37 

1937- 38 .. 

1938- 39 

1939- 40 

1940- 41 

1941- 42 

1942- 43 

1943- 44 

1944- 45 

1945- 46 

1946- 47 

1947- 48 

1948- 49 

1949- 50 .. 

1950- 51 

1951- 52 .. 

1952- 53 

1953- 54 .. 

1954- 55 

1955- 56 . . 

1956- 57 


Mean 


Yield in 
maunds. 


■ ■ a 

W 

, 


a- 



'■ 273 ■ 


1-0215 


0-5054 


0-0174 


-0-1146 

- 0-0162 

0-0504 

423 


1-6512 


0-9181 


0-2509 


-0-0114 

-0-0416 

0-06)27 

443 


I -4952 

; 

0-5868 


-0-2034 


-0-3617 

-0- i 145 

0-0688 

358 


0-9822 


0-3788 


-0-1228 


-0-2267 

-0-0745 

0-0778 

352 


0-8810 


0-3499 


-0-0461 


■0-0821 

-O- 1149 

0-0097 

381 


1-2035 


0-612B 


0-0320 


-()• 1961 

0- i564' 

- 0-0942 

■■ "423',. 


1 - 1345 


0-5878 


0-2642 


0-0623 

0-0045 

{) - 053t) 

363 


0-9612 


0-4398 


0-0608 


■■ 0-0677 

-0-0225 

0-0184 

379 


0-9847 


0-4519 


0-0603 


-{)-0641 

-0-0671 

0-0067 

269 


0-8738 


0-3850 


0-1436 


-l)-0795 

0-0113 

• -0-0501 

278 


1-1908 


0-6176 


0-1022 

i 

-0-0154 

0-0910 

0- 1808 

201 


0-9943 


0-4924 


0-0068 


-0-1691 

-0-0779 

0-0178 

320 


1-0957 

I. 

0-5004 


-0-0818 


-0-2581 

- 0-0881 

0-0731 

438 


1 -5130 

1 

1 

0-5350 


-0-0774 


-0-2415 

- 0- 1299 

0-0072 

446 


0-9577 


0-3779 


-0-1185 


-0-1931 

- {)-0429 

0-039! 

457 


0-6745 


0-2906 


-0-0366 


-0- 1239 

-0-0359 

0-0456 

421 


I - 1908 

1 

0-5346 


-0-0500 

1 

-0- 1554 

-0-0094 

0-0348 

331 


1 • 1907 

1 , 

0-4422 


-0-0766 


-0-2548 

-0-0584 

0-0788 

414 


1-1807 


0-5519 


-0-0077 


-0-2206 

-0* 1022 

0-0227 

321 


1-4152 


0-6544 


-0-0646 


-0-3011 

■0-1535 

0-0328 

294 


1 -2600 


0-5908 


0-0442 


-0-1012 

-0-0048 

0-0140 

361 


1 • 1358 


0-314(; 


()- 009 () 

Y" 

1 

-0-1527 

, -0-()563 

0-0357 


The slow secular changes in the annual yields as a result of factors other than weather, viz,, dctcriorii- 
tion ofthe soil, influence of weeds etc., as also in the rainfall distribution constants has been examined by 
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STUDIES ON CROP WEATHER RELATIONSHIP 


fitting 5th degree polynomials to these data before investigating the rainfall effect. The values of the trans- 
formed coordinates (x ) obtained by multiplying the constants of polynomials fitted to the vield data and 
the rainfall distribution constants (by c',. f') by factors of the form, 




(r= 1 to .5) 


(2r+ i) 21. /;:T;(2T+r) 

have been pre.sented in ,1 able II with their standard, residues. In an' unchanging series the values, of Xg'/ 
vary about siero in, an approxi,mately normal distribution (Fisherj. 


Table II 


Secular changes in yields and rainfall constants 


! ' ' 

Yield 

a" 

b' 

c/ 

d' 

e' 

■ F 

Mean,' ... , ■ .... 

361*14 

M358 

0*5146 

0*0090 

-0*1527 

-0*0563 

0*0357 

X'.. .. .. .. 

-7*17 " 

-0*0108 

-0*0790 

-0*1431 

-0*1290 . 

-0*0108 

-0*0017 

X'3, ... 

■ 4*17 

0*4480 

0*2494 

-0*0473 

-0*0886 

-0*0295 

0*0165 

xh 

-46*84 

1 0*0032 

0*0486 

i 0*1425 

0*0809 

1 -0*0291 

-0*0680 

xb . 

-199 -OS 

1 ' -0*0133 

0*1732 

i 0*1599 

0*0666 

0*1466, 

0*0311 

xY , . . .... 

: 45*43 ..; 

0*3537 

0*5352 

1 -0*2316 

-0*0791 

0*1786 

0*0376 

S.R. . . ' . . ' . . i 

61*84 

0*2326 

0*0175 

0*1000 

1 

1 0-1090 

0*0387 

0*0572 


It is seen that acre-yields of ^ sugarcane at Pusa Farm have exhibited .during, these 21 years a downward 
trend as indicated 1)\‘_ its value of xh, which is negative and significant. The mean weekly rainfall did not 
show any cliange during this period as ail the values of x' for a' are nonsignificant. Similariyj no significant 
citanges have occuned in llie rainlall constants eVd' and f' but b^ has shown very significant clianges as alt 
the values (A' x' for this constant are significant. Slight upward changes are also noticed in e' as indicated 
by tlie significant values of and p 

'i’abU* ni gives the estimates (.>1* correlation cocfilcients between yield in one hand and rainlall distribu- 
tion coiiStants <)n the other. In column 3 ol this table has })ccn given, the values of correlation coelTicients 
after eliminating the secular trends. 


Table.: Ill 


I 

I 

i 

i 


I'aliies uf correlalwn cocdficicnts between yield and rai.r fall constants with and without elm ^ 


CifUTtlaiinrt beuv<*en 

Without tf<*nd eliniination Alut. 

r trend elimination 

r,.,' 

0*6557 

0*2366 

I'yi/ 

0* 01-82 

0*2184 

i'k-' .. : 

■I)* 1505 

0-2432 

h\f 

■4)* 1026 

0*2771 

I*,,.' 

-0*2113 

0-0709 

fyf 

-0*0393 

-0*1294 


189 

■ •" , 
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It will be seen' that the' correlation coefficients have changed signs in three cases and the values have 
increased in some cases. A. partial regression e equation was fitted to the data of yield deviations cis depeiicleiit 
variate and similar deviations of rainfall distribiition constants as independent variates, the ecj[uatioii to w hich 
is as follows:— 

Y=184*6626 a' — 31*3975 b' — 593*6120 c'+929*365i d' — 192*1298 e' — 371*8349 f' 

The value of the Multiple Correlation Coefficient (R) has worked out to 0*5940 which is iioii-significant 
as will be evident from Table IV of analysis of variance partitioning the total sum of squares. 

Table IV 


Analysis of variance 


Variation due to 

D.F. 

S.S. 

M.S. * . F 

Total 

20 

57,363-63 


Regression . . . . 

6 

20,256-47 

3,376-08 ’ 1-27 

Deviation . . . . i 

14 

37,107-16 

2,630-51 


The expected values of yields for the various seasons were then calculated with the help of tlie above 
regression equation and have been shown with the observed yields in Fig. 1. It is seen that the differences, 
between the calculated and observed yields are very wide in 1939, 1941, 1945, 1946, 1948, 1949, 1952, 1953,. 
1955 and 1956. 

The values of the partial regression coefficients have been divided by 
(r!)^ 

— — n (n+1) ..... . (n+r) (r=0 to 5) 

... . 

to give the six coefficients in the equation to the Response Curve as under 
a = A4"8 s 1 4" C £ ■ 2 “}“ 19 £3“f"E®4'T^®5 ' 

where s ’s are polynomials in t (time). The Response Curve showing the expected average effect in itiainids 
per acre corresponding to an additional inch of rain above the average at any point of time during the period 
considered has been plotted in Fig. 2. 
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STUDIES ON CROP WEATHER RELATIONSHIP 


ai aev'iauons m the raintaii distribution constants as independent variates. The Multiple Correlation 
ncifiil has lailccl attain the level of significance and thus the influence of rainfall on sugarcane yields 
; '^'1 established with the available data, probably because of small number of seasons consi- 

ci 1 Ilf percentage of total variation in yields during this period accounted for by the regression is 35 -3 1 . 

From the partial regression coefiicients, response curve representing the change in yield expected as 
■iiH ot an additional inch of ramlall above the average at any point of time considered was worked out 
h shows that increased precipitation during January and first part of February is highly harmful to suo-ar- 
crop. It may be noted that planting of sugarcane at Pusa Farm is mostly done during this period and 
*c|utTitiN mcreased rain at this time would adversely affect germination. The curve has further revealed 
incirasec nun during July and part of August slightly deteriorates yield. The response curve has 
ght into Imic-light Jhe highly Ixmeficial effect of rainfall during the summer months, viz.. March to 
irtmght of June. 'Fhis indicates that the average precipitation during this period in this region is quite 
ficient lor the requirement of tlic^ young plants. The slight beneficial" effect of rainfall during Septernber 
ot \)c (‘xplamed iiecause increased rainfali in this month is expected to cause lodging of the crop. 

Summary 

1. 'rw<mt>on<* years sugarcance yield and rainfali data (1936-37 to 1956-57) availalilc at the 
’rnineiit iunin at Pusa, Bihar have been analysed to study the influence of rainfall on yield of sugarcane. 

of rainfall on yield of sugarcane could not be clearly established with the available 
, tlu' Multiple Clorrelation Coefficient being non-significant. 35‘31 per cent of the total variation in yields 
accouut<‘d IV)r by this nieteorfilogical factor. 

3. Rc.s]imus(-_ curve reiiresenling the expected change in yields due to an additional inch of rain at any 
; ol l ime considered was worked out which shows that higher rainfall during January and part of 
uaty IS harmful to the crop, this being the period when planting of sugarcane is mostly done at this Farm; 

■ ineri-asi' in rainfall during summer months (March to 1st fortnight of June) is expected to improve 
derably tlie final outturn, thus establishing the need for hot weather irrigation to sugarcane in North 
r, where till' cultivators very seldom apply irrigation to this crop. 
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ON THE UTILITY OF TRASH MULCH IN SUGARCANE FIELDS 

By 

P. S. Mathur 

(Sugarcane Research Station, Shalvjahanpur, IJ.P.) 

Introduction 


^11 ULCHES have been used in different counti’ies. Landrau and Sannu'ls «>i)s<*r\‘rd ihat, aliun- 

ing sugarcane trash in the field reduced weeding costs. Average yield Ibr the farm a<l<)piing {Ik* 
practice of collecting and spreading the trash into alternate interspaces aca'ording to Blundell lOa l, was 
48*4 tons cane per acre as compared with the average yield for the district of 2u*o tons. Ploughing in 
trash followed by ploughing in legume, usually sunn hemp, in Natal as r<‘poried by King Pfll;. gavt* wrv 
little response in plants and first ratoons; production in later ratoons progressively inereased. In South 
Africa (1958) the effect of trash blanketing has been so marked that " what was sandy soil has iun\ talaui 
on a different character entirely and has become granulated Leake ! l954i n*ported tiiat at Bmidabta'g 
no benefit was found to follow 20 years of trash conservation while beneficial results were in Barbados 

and more recently in South Africa. Lugo-Lopez at (1952) presenting data for various soil (diaraeteris** 
tics on plots where sugarcane trash had been either burned, buried or aligned, stated tltal no signiheant 
differenceswere observed between the mean pH and total nitrogen values of soil und<‘r the various treatUK'uts. 
The mean organic matter from plots where trash was burned was significantly lower than that of soil from 
plots w^here it w^as buried dr aligned. 

In India Bose (1954) stated that trash mulch 3'^>4" deep provided ijurnediately after planting of cane 
gave about 52 to 85 mds. more cane per acre than the artificially mulched ])lots. liv opined that in addi- 
tion to increased tonnage this system induced better growth of Woj) and produced healthier c-anes. 

Trash mulch thus holds promise but information about the praciica* under Indian eoiidiiions is \'rry 
meagre. It was, therefore, thought desirable to test the utility of trasii mulch in su|)|)ressing tiu* growth oV 
weeds, conserving soil moisture and ultimately giving higher cane tonnage under mu* <dn<litions, d'he 
present paper discusses the results of a number of experiments carri^^ out in Lttar Pra(!<*sh. 


Material and Me' 


THODS 


The present findings relate to observations taken from experiments at Shalijahanpur, Jamunahad f arm 
(District Kheri), Khurpia farm and Tarai State Farm, Phool bag! i (District Xainital - and at Panwaria Farm 
(District Rampur), which w^ere laid out in simple randomised lilocks with the tivalments and implications 
as shown in table I . i 

Counted number oi 3-budded setts were planted in each of the experiments and tfie mimfjcr, from 
experiment to experiment, depended upon the length ol the imvs. Soon after germination of cane in the 
month oi April, trash (dried sugarcane leaves) cover, about 2" to 4" thick was provided in b(*iwe<‘n tin* 
lines oi cane. This cover was made about thick at Khurpia form and Tarai Stan* Farm IxmauM* of 
the tenacious grass weeds found there, . This treatment was compared against normal cultivation ufiei'ein 
regular hoemgs and weedmgs were undertaken. Control plots were givtm no hmungs <*xcepi one t(> (msurr 
proper germination. Another treatment tested at Shahjahanpiir for’ two vears, consist<ai of applicati<m of 
15 lbs. N per acre as ammonium sulphate with trash application. 

At Khurpia ia™ the experiment w^as laid out in October planted cane whiit* at ail the other places 
cane w-as planted m Spring. Observations on germination per cent buds planted, tiilens per plant, millablr 
canes at harvest, soil moisture, cane height, juice quality and yield of cane wmre recorded. Weed impulatinn 
as affected by the different treatments was also recorded. The population of diflereiu weeds at dilFercui 
times was studied wuthin one ft. square quadrat thrown five times at random in ea<’h (‘xperinumial pint. 

Fini:>ings , . ' 

Germination 

Average germination (Table _II) was almost similar in all the treatments of an experiment an.l it 
differed from experiment to experiment probably because of the different climatic, soil and varietal 
differences obtaining during those years and at different places. 
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TRASH MULCH IN SUGARCANE FIELDS 


Illy- Sept 


Table I 

Treatments of the various experiments 


SI. 

No. 

iBan; ain't year 

Treatments 

Variety of cane 

Replications 

Plot size 

i. 

Sha.iijahan|')nr 
•i 954- -5 5; 

(!) 'Trash 
<'(introl 

cover (2) Normal cultivation (3) 

Co. 453 

4 

25d<lP/ 

2, 

Siiahjalianpur 

1955 afi) 

(I s Maaish cover (2) 'IVash cover + Ammoni- 
iini sulphate at 15 lbs. N. per acre (3) 
Norma! cultivation (4) Control 

Co. 453 

4 

' 

35'xl8' 

3. 

Slialija,!ianj>iir 
; 19r)fi:‘)7j 

( 1 ) 1 Vasil cover (2) IVash cover + Ammoni- 
urn sulphate at 15 lbs. N. per acre (3) 
Normal cultivation (4) Control .h 

Co. 453 

5 

30' X IB' 

4. 

Shiihjalianjxjr 
}9r)7- att * 

d) i:Vasli 
control 

cover (2) Normal cultivation (3) 

Co. 453 

4 

45'xl8' 

5. 

Faiiwai-ia Lann 
kampnr itt57-5B 

' I ' IVash 
Ctaitn/l 

cover (2) Normal cultivation (3) 

Co. S. 514 

5 

i 26'xl5^ 

6. ■ ^ 

Jaiisuna! nal t'ana 
Ktirri 

f I : IVash 
Cunt ml 

coser (2) Normal cultivation (3) 

Co. S. 4I6 

6 

’50'x24' 

7. = 

,jaijiH!iaf sul Larin ’ 
Kfiori ' 1957-58 

I IVash 
Cuiitroi 

cover (2) Normal cultivation (3) 

Co. S. 416 

6 

44'xl8' 

B. 

Kinirpia I*’arm, ’ 

Naiiiital - !!)57-58;' 

I 'Trash 
Cf introl 

cover (2) Normal cultivation f3) 

Co. .S. 514 

6 

50'x24' 

9. ; 

'Farai Siao* i arm 
Xaiiiiiai I’t57-5B 

,i 'IVash 

cover (2) Normal cultivation (3) 

Co. S. 245 

6 

58'xl5' 


I able II 

Average germination percentage 




Shalijahanpur 


J amunabad F arm 

Khurpia 

.Farm 

i 

Panwaria 

Farm 

1957 

, 

1 Tarai State 

1 Farm Phool- 
1 bagh 1957 

■■'No.;;:/' 

1954 ^ 

1 955 

' ' 1956 : 

1957 

i 1956 

! 

1957 

I . . 'IVas.li t.’over 

4B-9 

. 31-5 

.41 '2 

30*7 

41*2 

33-4 

GeTm.ina- 

' 47*7 

56*4 

2. . Nunu:il ■cuHiva.ticM.i " 

5lr*3 

31 -5 

42 ' 1 . i 

34’(5 

42-2 

32*4 

I tion data 
not re- 

■■ 47-7 

53*7 

3. Cnlifrnl 

5-'TB 

2«-2 : 

4i'9 1 

30-3 

41*8 

32*9 

corded j 

45*9 

57*4.. 

4. 'f Vasil (,n\<t'r 










Anuuf 'uiuuj suiuhatr 


30 -6 





i 

. . , ' 1 

* * ! 

1 




1 iiUN ;sH expri ttHK yri niitinnnn was almost uniform in all the plots, there being no treatment differences 

|)rior to gef niinaiiufi. 


llihrs pti' f4anl 

A\rrag<‘ umfdn*r nf tillers per plant (Table III) was the highest in normal cultivation treatment 
where proper hoeings iuid weedirtgs were undertaken. Tillers per plant figures were generally the lowest in 
eonu'tti pints, uhile in ih<‘ trasii cawr treatment the average tillers per plant were either comparable to or 
slightly loss than <sbtaining- In normal cuirivation treatment. This was the case in all the varieties during 

diOenmi xears and at diOerem places. 
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Table HI 


/[VdL^ IV, Fart; -I' 




Average number of tillers 

f)er plan! 








Khurpia j Paiiwarta 1 arai 

SI, 

, Ko-.-': 


Shahjahanpur 


Ja!iuinal)a<l 1-anii larm ^ i-arm rarm 

1 n^alnicnts 1- - 

■ , 1954-V5' 

1- 

1955-56 

1956-57 

1957-58 

1956 -57 

1957 5H 1956 57 1957 56 1957 56 

1. 

2. 

'trash an’cr .. i 2‘7 

; V-'-f '1 -■ ■! 

IVash ccA’CT ~r Amm.- 

1*4 

2*9 

4*3 

2*2 

. 

5*5' ■■■'.'■ ^ 


sulphate .. ' .. 

1*1 

' 

3*0 



, . 'H, - U - ■ ' , ■ • • ■ , . 

3. 

Normal Gultix’ation ! 2*6 

2-0 

i . ■ 

3*4 

! 

4*{) 

2*6 

r,-a : = = 3'(. 

1 ■ rt ■; fS , . 

4. 

■ Control .. 2;4 

1 ■ ■ 

i 1-5 

| : 3-1 

2*9 

2*6 

i 1 1 

i : 


Total millahlc canes 

Data for averag’c number of niillable canes per acre were recorded in the expfnirncnts as sliown in 
Table IV. 

. Table IV - . 





Average 

number of miilable 

canes per 

acre 




6 

Treatments 


Shahjahanpur 


-i ’ ■ 

i Jainunahacl I'arm 

Kiiurpia > 
Earm 

Paiiwaria i 
Farm 

Phoolhaidt 

t'anu 

1954-55 

1955-56 

j 1956-57 1 

1957-58 

[1956-57 

1957-58 

i j 1957-58 

1. ^ 

Trash Co\’er 

39,BB2 

31,563 

■T --- : 

41,248 

; 40,116 

43,787 



40,275 

2.-' 

' 

Trash covc'r T Anim. 
Sulphate 

i ' * * ' ^ 

31,114 





" T - , 

O- ■ 


3. 

1 Normal cultivation 

43,366 

, 33,477 

' 1 ■ o ^ 

■ i . - : p ; 

40,602 

■ 40,350 

43,768 

C 

' ■ . ,u 

/■O'". 

.O',. 

'■['■"•40,824, ; 

4. 

i Control 

! 36,494 

29,420 

r ■ "c ■ 

A-.- - - 

30,384 

' .j,': 39,317 

41,586 

i: 

,'-0 " 

39,594 


As in the case of average number of tillers per plant, miilable cane nurnlxn at harvest was also generally 
highest in the normal cultivation plots, and lowest in control. The trash cover treatment, even without 
hoeings, gave considerably higher number of miilable canes at harvest as compared to the iinh()cd control 
plots and at Jamunabad farm, Phoolbagh and Shahjahanpur (1957-58) it even gave figures comj^arable to 
those obtained under properly hoed normal cultivation treatment, > 

]Vecd occurrence 

Observations on weed occurrence were recorded at Shahjahanpur in 1954-55, 1956-57 and 1957-58 
and the data are presented in Tables V, VI and VII. 

■ -Table V ■ . 

Average popiilalion of weeds per sg. foal 
Shahjahanpur (1954-55) 


SI. 

' No. . 

Name of weeds 

. i 

1 Control 

Trash Co v(‘r 

22-5-54 ! 

n-6-54 

22-5-51 

11-6-51 

1. 

Cypenis rotundas 


.. 1 10*1 

7-0 

4*35 

3*5 

2. 

Poriulaca oleracca 


0*3 

0-3 

nil 

nil 

3. 

Cassia fora . . 


.. i ■ 0*1 ' 


nil 


4. 

Seshania aegyptiaca 


.. : 0*05 


nil! 

■■■■■■' ... . . ■ ■ •. 

5. 

Phyllantkus niruri 


0'05 

. . 

nil 

!■■■ . 

6. 

Convolvulus arvensis 


0*05 

• • ; 

0*3 

0*3 

7. 

_____ 

Ipomaea pesligridis 


j ' 1 

.. 1 .. j 

Nil j 

i 

1 

0*i 
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Table VI 

Average population of weeds per sq. foot 


Shahj ahanpur ( 1 956-5 7 ) 


SI. 

No. 

Name of weeds 

Control 

Trash 

cover 

MTas]! cover-!- 
Ammoinuiii siOj^hate 

9~5~^56 

5- 6-^56 

9-5-56 

5-6-56 

9-5-56 

5-6-56 

I. 

Cy penis rotundus . . . . . . 

22*4 

26*4 „ 

5*3 

5*1 

4 *6 

3-7 

2. : 

Portulaca oleracea .. .. 

2*1 

3*1 

Nil 

Nil 

Nil:. 

Q-04 

■3. 

Phyllantkus niruri . . 

■ ■ Nil ' 

0*45 

Nil 

Nil 

■ Nil 

Nil 

4. 

Trianthema rnonogyna 

0-04 

0-3 

Nil 

Nil 

■Nil 

Nil 

5.' 

Euphorbia hirta . . . . 

Nil 

0.3 

Nil 

:■ , Nil 

Nil 

Nil 

5. , 

• Corchoriis aculangidus . . 

Nil 

0*3 

Nil 

Nil' 

i 

, Nil 

Nil 

7, 

Cassia fora . . . . 

0*4' ■ 

0*68 

0*04 

Nil 

1 , 0*12 

0‘1 

8. 

1 Commelina Imighalensis 

I Nil 

j 0*04 

Nil 

Nil 

; ' Nil 

0-04 

'9. 

r , 

; Euphorbia geniculata . . . . 

O-OB 

1 0*08 

Nil 

-Nil 

|, Nil 

Nil 

10. 

: Ipomaea pestigridis 

1 0*04 

1 0*04 

1 

Nil 

Nil 

; Nil 

.Nil 


Table VII 


Average popidation of weeds per sq. foot 


S h all] ahan p ur ( 1 957-58) 


SL 

NanH* weeds 

Control 

Trash Cover 

Normal cultivation 

No. 


9-8-57 

9-8-57 

9-8-57 

1. 

Cypi’Uis lotundus 

70*8 gnis. 

3*0 

9*4 

2 . 

Cynodon dart] Ion , . . . i 

! (Weight of all weeds | 
; per sq. ft.) ! 

Nil , ^ 

A few plants here and 
there 

43. 

Euphorbia hirta . . . . 


Nil ' ' 

0*2 


Crpenis rotundas. oii<‘ of the most olxnoxious weeds in sugarcane crop during the months of April, 
May and June was c'onsiderahiy suppressed by trash cover treatment. As seen from the tables given above 
the population ol'lhis weed in trash cover plots ranged between 3 to 5 per sq. foot as against 10 to 26 in the 
control plots, in Tai)le MI fn‘sh weight of weeds per sq. foot is given under control treatment as by the 
time this observation was taktm in tlxe experiment, growth of weeds wt:s so profuse in the control plots that 
it was extremely dilliciilt io count the numbers there. Hence all the weeds in the square ctuadrat were cut 
at the surface ol'the ground atid fresh weight of all these was recorded. Under the trash cover and normal 
cultivation treatments, Itowevcu', number of weeds per sq. foot is given. This year as seen from Table \TI 
even four months after the spn^ading of trash, average population oil Cyperus rotundus in the trash plots was 
only 3 per sq. foot as against 9*4 in the normal cultivation plots. In the control plots the growth iA Cyperus 
rotundas and other weeds was profuse as evident from the average fresh weight of weeds recorded here. 

Otiier w('(t1s vi'/,. Portulaca oleracen. Cassia fora, Sesbania aegyptiaca, Phyllanthiis niruri, Triant he-ma monogyna, 
Corchoriis acutanguliis. ComnuTina henghalensis. Euphorbia hiria, Eupkerbia geniculata and Cynodon dactylon did not 
conic up at all in the trash plots although they had fair population in the control plots (Tables V, VI and VH). 
Some plants (A Ipnuiaea pestigridis and convolvulus arvensis did come up in the trash plots in 195-1-55 (Table V) 
Plate I dcqxicls tlirougii 3 photographs condition of the crop and population of weeds under the different 
treatments. Photographs were taken at Shahjahanpur about 3|- months after spreading trash. 
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Effect of Trash Mulch on Suppression of Weeds 


Fig. 1. INormal Cultivation (with hoeings) plot free from 
■ weeds. ' 


Fig. 2. Trash mulch plot (without hoeings) free from w«;ecls 


Fig. 3. Control plot full of w’eeds 

Moisture content of soil 

Content of soil was determined in all the differenth 

Vn to trash application and about 1 7 days after it 

fable VUI and Pjate IL 

A -1 content of soil prior to trash application did not varv 

April 18, between 8'3 per cent to 8*9 per cent upto a depth of 0-6" and 
at the depth of 6"-12", Trash was applied on April 21 and the nex' 
observations taken 1 7 days after the application of trash, in the hot n 
differences in the moisture content of soil Surface six inches soil 
plots had a moisture content of 2*8 per cent and 5*3 per cent resp< 
corresponding figures were 5*8 per cent and 8*7 per cent. As agaim 
cover plots at both the depths was as high as 12 T to 12*6 per cent 
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TRASH MULCH IN SUGARCANE FIELDS 
Table VI II 

xM(yisture content of soil (per cent dry weight) 


'rreatnients 


Trash c;<)Vt‘r . . .. ^ 

Trasfi rover ; - Arum. Sulphate ; 
N’ormal rullivation . . . . i 

CloiUi’oI .. .. . ; 


Before applying trash 17 days after applying trash 

18-4-56 8-5-56 

O'-h" depth I 6'^- 12''' depth .0'-6" depth 6'''-! 2" depth 


Plate II 

Effect of Trash Mulch on Moisture Content of Soil 



TRm CO'm 2" THICM 
m HOEINSS MP VfEEDms 


SfiME RS RBCn 
PLUS iS b.ti PERRCRk 


NO rZRSM m MOSINOS 
RNp mepwas 


NORMRL CULJmTm 


Obst*rvati(>ns on height of the longest cane in the clump were recorded at Shahjahanpur, during 
-55 and 1956-57, at Jainunaliad farm during 1956-57 and 1957-58 and at Khurpia farm during 1956-57. 
data art‘ presented in Ta])les IX and X. 

Table IX 

Average height of the longest tiller in the clump {Skahjahanpur 
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'Table ..X,:,,' ' ' 

Average heigh! of ihe longest tiller in the dump {Jamunahad Farm and Khnrpia lunm 



Average height of cane was invariably maximum in the trash cover plots and mininium in \lw conir<4 
plots (Tables IX and X). Even the normal cultivation plots had generally canes shorten' than th<‘ trash, 
cover plots. It is interesting to note that at Jamunabad farm in 1957 and at Khurpia Eanii in I95t>, even 
when initially in May or June the height of cane was less in the trash plots as compared to both normal cultiva- 
tion and control treatments, it not only caught up with them but at liarvt^sl the canes in trash jilots \v«tc 
longer in comparison to those in other treatments, 

Qiiality of cane 

Table XI gives Sucrose per cent juice and purity coefficient dctcTminatioris at Sluihjahanpur. It 
was seen that the quality ol cane, in the Trash cover plots was cornparaldc to that in the Nornial cultivation 
plots. . 

Table XT .' 


Average sucrose per cent juice and purity coefficmii (Shahjahanpur Co, 453) 


SI . 

Xo . 

Treatments 


28 - 12-54 

26 - 1 1-57 

:) lj - l 2 - 57 '.,;' 

, 27 - 12-57 

I" '■ ■ 

1 . 

Trash cover . . 

Sucrose 

16 •48 

13*95 

I 14*79 

I' ',' . 16*01 


i; . ■■■, ■ ■ ■■; 

Purity 

86-5 

82-59 

84*46 i 

88*40 

2 . 

j Niormal Cultivation 

Sucrose 

16*25 

13*94 ■ 

■ ■ 15*24 . ."'I 

■' 16*22 



Purity 

86*2 

'■y 82.*03 •! 

84*70 ■' 

88*18 


Control 

Sucrose 

16*81 

14*03 I 

14*47 .' ^ 

16 '06 



Purity 

■ 

87 * 4 : T 

i 

82*42 

84 *.20 

B 9 *()i 


Tield of cane 

Cane yield data for the different experiments are presented in Table XII. It is .seen thtii under Irtish 
cover treatment even without any hoeings and weedings, both at Shahjahanpur and in out suuinu tritils 
and with diflerent varieties, the yield of cane has invariably been comparable to or even liel ter thtni that 
obtained with the normal cultivation treatment entailing considerable expenditure on jiroper liotdne.s 


The yield of cane obtained from trash cover plots was in all tests significamlv superior to tluit obttiiiied 
from unhoed control plots, except in two cases i.e. at Jamunabad in 1956-.")7 and Flioolbagh in lliriT-fili. 
In these trials also, although the differences have not been statistically significant, trash ct'iver niots gave 
highe.st yield oJ cane and in comparison to unhoed control plots about 60 to 88 mauiids more cane tier acre 
was obtained irom them. Although there was no significant difference in vields of cane between the trtisli 
cover treatment and_ normal cultivation treatment in majority of the experiments, the former even eave 
significantly higher yield opane than the latter at Shahjahanpur in the years lOoG-’)? ttnd I')")?-')!! antiyiso 
at Jamunabad farm in 19 d7-58. 




SI. 

^ No. 

'iVralincnts 


Shalijahanpur 


Jamunabad Farm 

Khiirpia 

farm 

PaiiAvaria 

farm 

Phool 

bagh 

1954 55 

1955 56 

1956-57 

1957-58 

1956-57 

1957-58 

1956-57 

1957-58 

1957-58 

1- 

4'rash (.>>\<*t’ 

984*5 

568*1 

991 -0 

noi-5 

490-0 

817*7 

739*8 

729*5 

797*9 

2. 

4'rash Va>\vy ; Atnln<> 
l]ium Siijplialt* 


613*9 

1012*8 

1 

.. 





3. 

Normal culiis-ation 

: 1001 *9 

665 * 3 

960*3 

1 961*7 ' 

433*2 

723*8 

769*9 

653*8 

737*9 

4. 


8IK)*5 

445*4 i 

879*6 

703*8 

402*7 

671*2 ' 

627*5 

577*3 

737*1 


i - 

i 

36*6 

i -117*6 4 

! 30*9 

±32*8 

±34-4 , 

. ±27*5 

dz26*5 

±30*3 

±21*0 


Average 


802-2 

767*5 

649*4 


Econamic eonsickralion 

l’abi<‘ XI. 11 ?giv<‘s the cost ()r|)r()duction of cane at the Main Sugarcane Research Statioiij Shahjahanpur 
and also gives an t-stiniate oi’ profits obtained from the yield of cane from one acre of land based on the 
a\’erag<‘ lor yi<dds obtained iroin all the experiments reported herein. Trash cover treatment thus gave a net 
profit oi‘ Rs, 42r)*7d as agaiiist Rs. 350*13 obtained from normal cultivation treatment. 

Table XIII 

Co&i fff (iiliwal km nf sugarcane crop per acre at Main Sugarcane Research Station, Shahjahanpur (1957-58) 


arid 

uvatmeiiis 

Prepara- 
tion of 
land * 

: Rs. , 

(dost of 
s< ‘ed 

Rs. . 

Manur- 

ing 

fRs.; 

- 

Trash 

coi'cr- 

ing 

expenses 
^ fRs.i 

Irriga- 

tirm 

charges 

(Rs.) 

Clost of 
hoeing.s 
and 
weed- 
ings 
(Rs.) 

■■ j ' 

Trans- 
1 port 

Cost of 1 charges 
earthing G N.P. 
(Rs.) j " per 
maund 
■ 1 (Rs.) 

Total 

expendi- 

ture 

(Rs.) 

Yield in 
rnds.per 
acre 

( ,\\'eragi‘ 
<.if all tin* 
9 experi- 
ments) . 

Total 
income 
. Rs. 
rrfl*31 
per md. 

Net 

profit 

per 

acre 

(Rs.) 

Sugarcane \\U\i 
juiruial rnlti\ an 








i ■ 

I 

i' 



1005*42 


inn . . 

Sugarcane with 

159*17 : 

138*22 

«!-32 

Nil 

113*79 
ibr 5 irri- 
: ga lions 

74*67 

12 

hoeings 

33*12 

, 48*00 

655*29 

767*5 

350*13 

ti'asli ccu'cr . . 

159* 17 

138*22 

HI! -32 

' 30-0 

113*79 
for 5 irri- 
gations 

! 

’ 12 **44 

. (2 hoe- 
i ings be- 
1 fore* 

! spread- 
! ' ing 
trasii) 
i ■ ■ 

33*12 

50*12 

625*18 

: 802 *2 

i 

10.50*88 

t ^ 

1 

'425 *70 

1 

i ^ 

j ' 


Discussion . 

Altlioiigh there was no appreciable dlfTerencc in germination of cane, tiller number per plant was 
liighest in the normal cultivation plots and lowest in controi plots, indicating the beneficial effect of hoeings 
on tillering in cane. IXen without hoeings, trash mulch kept the soil in proper tilth and thus tillering w^as 
not adversely aOected under trash treatment as was the case in no hoeing control plots. Thus at harvest 
miiia!)l<‘ cane numlxu* in trash plots was considerably higher as compared to unhoed plots and the figures 
wen^ comparable to tiiose under normal cultivation plots. 

Weeds were suppressed considerably by trash covtT Cyperus roiundus which is one of the most 
obnoxious weeds in sugarcane fields, was ^kept almost completely suppressed by trash blanket which cut 
off sun light and also did not allow the young plants that germinated to reach above the dry leaf cover. 
It was seen that whatever weeds came up in the trash cover plots, wxre mostly confined to such places 
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Table XII 

Average yield of cane in maunds per acre 
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■ ' , . 1 x-u 4. h\r wind ctc. Wcccis Hkc Cotwoltml'us arvensis and 

where the thm or where the trash was thin thrived very well even 

Jpotnaea pestigridts v^htn they carne up ^ ^ g P , if the trash cover is fairlv uniform and about four 

in the trash plots because ^^*exr twmmg nedi^bie. the thickness of the trash 

inches thick the possibility ol weeds coming up in the tie id is aimos^^ snedallv orasse^' 

covering has to be increased if the area under cane is unusually thickly inhstcd uith wccc s s c aii> 
i^uvLLiii^ L J r Tn qnrb n aces the trash cover should lie aliout t) -h tlucK. 

as is the case in tarai areas of Uttar Fiadesh. in sucn piaccs uu, loi 

In Phoolbagh and Khurpia Farm where grasses are very difficult to conliol Uie tiasii li.ainwi ua. kept 
atou 6° 8^ Akk and cLiderable contrd of even the grass weeds co.nn.on .n that area was obtanu-d by 
iMs treatment, which ultimately resulted in higher yields from trash cjover plots: mo.su.n- consc rvauon 

is not so much a problem in Tarai. Trash collected from a two acre field is sulhcicnt to gn e about 4 tluck 

cover over one acre held. . , .... 

Apart from effective control of weeds another important advantage of trash imilcliiiig is conservution 
of soil moisture. As seen from the data presented in Table VIII and 1 late 1 m tiie trash ^<>vr P <j s- soi 

moisture, even in the surface six inches of soil was as high as at a depth o > <> - im is. ^ . i lo 

summer months of April, May and June when the problem of moisture conservation is very acute, trasli 
cover conserved moisture appreciably well even in the surface layers ol the soil, hi the earlier stages ol 
growth the young cane plant mostly depends for its nutrient and water rciiiiiieinenis on i i< siiilaci kick 
roots which do not go very deep. Thus the young cane plants m the trash covei pl-.ts. ht tausi ttci soil 

moisture status even in the surface layers of soil and effective elimination o! competition Iron, wc-ecls, got an 
impetus even during their early growth phase. Canes in the trash cover p'lols were thus hmger m heigdit 
even during the early period in their growth (Tables IX and X). better so.l inoiMuie status auel .suppn.s- 
sion of weeds early in'the life cycle of cane crop in the trash plots, even \vnhout hoeiiigs. irsiiliecl in eane vields 
from these plots as high as those obtained from normal cultivation plots ■ table XII). lii none ol the 
experiments reported here, did normal cultivation plots giye significa_iitlv lauter yield liuui t he trash eovcj 
plots. On the other hand at Shahjahanpur during 1956- .57 and 19.)7-;io and at jimiuuabad in l.);)7-.)o, 
trash cover treatment gave yield of cane significantly superior to I'ven normal i-iillivation plots wherein 
proper hoeings were undertaken. 

Considering the average for yields of cane from all the experiments, traslj cover plots \ ieldecl a uv\ 
profit of Rs. 425-70 per acre as against Rs. 350-ls3 only obtained from normally reconmumdi'd practice 
(Table XIH). This was due firstly to reduction of expenditure on iKKongs and wci^dhigs and Sfa'ondly 
because of higher yield obtained from the trash cover plots. 

Trash mulching can be particularly beneficial where irrigation facilities may }k- limihal or where the 
land is thickly infested with weeds. In such places soil moisture conservation and cryntrol of wt'cds is ol vital 
importance during the hot summer months when the cane plant is still yoittig. 

It is sometimes doubted that trash cover might harbour insect pests wiiieh may tiamage tlu‘ crop but 
in all the nine trials reported herein and conducted in different years at various phu'es no serious attack oi 
any pest was observed except at Khurpia farm. Here in 1956-57 army ufirm '('irphis s}).; appeart'd in^ an 
epidemic form and the larvae found a suitable place in the trash cover.^ 'i'he pest was, however, luit localised 
in the Trash plots alone. The attack was controlled by the entomologist by dusting five par ci-nt BlIC dust 
at the rate of 20-30 lbs. per acre. In case, there is white ant infestation appHcation ol'ehlordane five per cent 
dust or BHG 5 per cent dust at the rate of 15 lbs. and 20 lbs. rcspectivt'Iy pt'r acre can be ado})ted with 
advantage (Siddiqi and Agarwal, 1956). 

Care should be taken not to use trash from a red rot affected field as that may lu'lp in tlu^ spread oi 
disease. 

Summary 

To test the utility of trash mulch in sugarcane cultivation, experiments wen* mU at Sliahjahau- 

pur and various other places in Uttar Pradesh. The treatments consisted of trash covering after germination 
with no hoeings and weedings, normal cultivation treatment with pro|>er hoeings and wetalings and no 
hoeing control. The results are summarised below:— 

1. Trash cover, 2"-4'' thick, provided after reasonable germination ol’ eane did not very ad\'ers<‘K 
affect tillering of canc although maximum number of tillers per plant was recorded in normal t:uhi\ation 
plots wherein proper hoeings and weedings were undertaken. Lowest numl,)er of tilifu's [hu* [ilam weic 
recorded in no hoeing control plots. 

2. At harvest millable canes per acre in the trash cover plots were com|)arahie in number to those 
obtained from the'normal cultivation plots, the respective numbers being 31, 6dU to Tkudd in the forun'r and 
33,500 to'"43,800 in the latter case. Lowest number of millable canes was always obiaine<i from the control 
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3. Trash cover suppressed the growth of weeds considerably and population of Cypenis roiiindus was 
about 70 to 80 per cent less in trash cover as compared to the control plots. Portulaca oleracea^ Cassia fora^ 
Sesbania aegytiaca, Fhyllanthus niruri, Trianthetna monogyna, Corchorus acutangiilus, Commelina henghalensis^ 
Euphorbia kirta and Euphorbia geniculata did not come up at all in the trash cover plots although in the control 
plots their occurrence was appreciable. Ipomaea pestigridis and Convolvulus arvensis were also suppressed by 
trash cover but if they came up in gaps or where the cover was not thick enough they thrived well in the 
trash cover plots because of their twining habit. 

4. Soil moisture was very appreciably conserved in trash cover plots during the hot summer months 
of April, May and June and l)oth in the top 6" and 6"-12" layers of soil it remained higher in the trash cover 
plots as compared to even the normal cultivation plots. 

5. Maximum height o^ cane was observed in the trash cover plots. Control plots had the shortest 
canes. Although the normal cultivation plots had canes taller than those in the control plots, the former 
were shorter in height than the canes in the trash plots. 

6. Yield of cane from the trash cover and normal cultivation plots vvtis always comparal^le; mostly 
there being no significant differences lietween them. But in three experiments out of nine trash cover gave 
yield of cane even significantly superior to that got from normal cultivation plots. 

7. On the basis of cost of cultivaton of sugarcane at the Sugarcane Research Station, Shahjahanpur 
(1957-58) trash cover plots, gave on an average a profit of Rs. 425*70 compared with Rs. 350*13 obtained from 
normal cultivation plots. 

8. The beneficial effects of trash covering enumerated above are likely to be of particular advantage 
in areas where facilities for irrigation do not exist and also at places where weeds are a problem to control. 
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where the cover was thin or where the trash was displaced by wind etc. Weeds like Convollmlus arvensu and 
iponaeapes^mf^ they came S “rirfahlrun anZit four 

inched tWck ?lm'poSSy of weeds'^c™ up in the field ^vkl^vvc•!^'spcx^ 

covering has to be mcreased if the area under shOuld be abrt VmI" 'Ihfofo 

In PhoolSi’anrK^^^^^ grasses are ve?y difficult to control Hi<> trasli blank<-t was kept 

about 6"-‘8"^thick and cLsiderable control of even the grass weeds coininon in that ai( ., was oblaiiit d_b\ 
ffiis treatment, which ultimately resulted in higher yields from trash cover_ plots: soil mi.isture coi.scTyaum 
is not so much a problem in Tarai. Trash collected from a tw-o acre held is sullicient to gn« ..bout -1 tinck 

cover over one acre field. ^ i i i • . * 

Apart from effective control of weeds another important advantaoy oi trash inuh limo- is (‘onsrrvatuin 

of .oil Smie A. ...n from tho da.a pr.»m«d in Table VIII and Plate 1 ttt . e totdMmver y,,,,. 

moisture, even in the surface six inches of soil was as high as at a depth o ^ 

summer months of April, May and June when the problem of moisture conservatuiu is > .icuu^ ^ 
cover conserved moisture appreciably well even m the surface layers ol the soil. n tin < .nli. stag, s o, 
Growth the young cane plant mostly depends for its nutrient and water re(iiiirem,-iits on the siuLk <• feed.-, 
roots which do not go very deep. Thus the young cane plants m the trash cover pl(_,ts, bee a use ''1 I I'liei soil 
moisture status even in the surface layers of soil and effective elimination ol coiitiieimoii lioin wei <K, got an 
impetus even during their early growth phase. Canes in the trash cover pilots were thus fonger ,n height 
evil! during the eartv period in their growth (Tables IX and X). Better soil moisture status and suppres- 
sion of weeds early in the life cycle of cane crop in the trash plots, even waliout meuigs^^^ rcsni.ed in eaiie vields 
from these plots as high as those obtained from normal cultivatimi plots ■ lable XIl;. In none of the 
experiments reported here, did normal cultivation plots giye signihcamly better >ield than tne lia.sh c_u\er 
plots. On the other hand at Shahjahanpur during 1956-57 and 19a/-:jo and at Jainunabad in U.)/-.'>o, 
trash cover treatment gave yield of cane significantly superior to even normal (iiiiivation plois wheiTin 
proper hoeings were undertaken. 

Considering the average for yields of cane from all the experinvants, trash eo\er plots \ielded a not 
profit of Rs. 425-70 per acre as against Rs. 350-13 only obtained from norma IK reronnmmdrd practice 
(Table XIII). This was due firstly to reduction of expenditure on huemgs and weedings mid s(‘{7indly 
because of higher yield obtained from the trash cover plots. 

Trash mulching can be particularly beneficial where irrigation lacilities may be limited ftr wliere the 
land is thickly infested with weeds. In such places soil moisture conservation and control ol weeds is ol vital 
importance during the hot summer months rvhen the cane plant is still young. 

It is sometimes doubted that trash cover might harbour insect pests which nia\ damage tlu‘ crofi but 
in all the nine trials reported herein and conducted in difibrent years at x'arious |)laf'cs un stu lous attack ol 
any pest was observed except at Khurpia farm. Here in 1956-57 army wfuan (Cirj^his ^p. appi*ared in an 
epidemic form and the larvae found a suitable place in the trash cover, d’he pest wa>. liowever. notjocafned 
in the Trash plots alone. The attack was controlled by the entomologist bv dusting five per cvnt 111 ICi dii.>t 
at the rate of 20-30 lbs. per acre. In case, there is while ant infestation application (*f chlordane five’ p(‘r <‘ent 
dust or BHG 5 per cent dust at the rate of 15 ll)s. and 20 lbs. respectively ])er acre can b(‘ ach3]>tefl with 
advantage (Siddiqi and Agarwal, 1956). 

Care should be taken not to use trash from a red rot afiected field as that may help in the spread oi 
disease. 



To test the utility of trash mulch in sugarcane cultivation, experiments were carried tan at Shahj<Lf tan- 
pur and various other places in Uttar Pradesh. The treatments consisted of trash catering aiu*r g<*nnination. 
with no hoeings and w^eedings, normal cultivation treatment with proper lioeings and w<‘edings and no 
hoeing control. The results are summarised below: — 

1. Trash cover, 2"-4" thick, provided after reasonable germination of eam^ d!<! no! very adverM-ly 
affect tillering of canc although maximum number of tillers per plant was recorderi in normal euhivatioii 
plots wherein proper hoeings and weedings were undertaken. Lowest number ol' tillers per plant \\er(‘ 
recorded in no hoeing control plots. 

2. At harvest millable canes per acre in the trash cover plots were comparabh" in numhm* to tlio>.e 
obtained from the normal cultivation plots, the respective numbers being 3Lfififi to -KfifiOh in the fornu*r and 
33,500 to”"43,800 in the latter case. Lowest number of millable canes was always obtasma! from the eoruroi 
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3. Trash cover suppressed the growth of weeds considerably and population of rotundus was 

al)oiit 70 to 80 per cent less in trash cover as compared to the control plots. Portidaca oleracea^ Cassia fora, 
Seshania aegytiaca^ Phyllanthus niruri, Trianthema monogyna, Cor chorus acutangulus, Co7nmelina benghalemis^ 
Euphorbia hirta and Euphorbia geniculafa did not come up at all in the trash cover plots although in the control 
plots their occurrence was appreciable. Ipomaea pestigridis and Convolvulus arvensis were also suppressed by 
trash cover but if they came up in gaps or where the cover was not thick enough they thrived well in the 
trash cover plots because of their twining habit. 

4. Soil moisture was very appreciably conserved in trash cover plots during the hot summer months 
of April, May and June and l)oth in the top 6" and 6"- 12" layers of soil it remained higher in the trash cover 
plots as compared to even the normal cultivation plots. 

5. Maximum height o^ cane was observed in the trash cover plots. Control plots had the shortest 
canes. Although the normal cultivation plots had canes taller than those in the control plots, the ibrm(;r 
were shorter in height than the canes in the trash plots. 

6. Yield of cane from the trash cover and normal cultivation plots was always comparal)le ; mostly 
there being no significant differences between them. But in three experiments out of nine trash cover gave 
yield of cane even significantly superior to that got from normal cultivation plots. 

7. On the basis of cost of cultivaton of sugarcane at the Sugarcane Research Station, Shahjahanpur 
(1957-58) trash cover plots, gave on an average a profit of Rs. 425*70 compared with Rs. 350*13 obtained from 
normal cultivation plots. 

8. The beneficial effects of trash covering enumerated above are likely to be of particular advantage 
in areas where facilities for irrigation do not exist and also at places where weeds are a problem to control. 
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RELATIONSHIP OF CHEMICAL COMPOSITION OF CANE VARIETIES 

AND SUGAR RECOVERY 

By 

P. G. Raheja 

(Indian Agricultural Research Institute, New Delhi) 

Introduction 

^ATURALLY the cane sugar factory efficiency is closely linked ^ with the cjuahtv of 
c supplied to the lactory. The quality of cane in turn depends on variety, soil tvp(- and (‘liinatic conditions 
that place a limit on its sugar accumulation.^ Not until the production of new varietic‘s bv raisino- seediimcs 
iromseed were taken up in the country, the introduction of new varieties was determined bv the "^xuT'ori na- 
tion 01 varieties from one country to another. ' 

In India POJ varieties from Java were introduced as early as 1904 with the first oixitnisation of the 
Departments of Agriculture at the Centre and in the States. In these introductions the pianter.s in Bihar 
and U.P., who set up five factories then played no small part. These factories could not find much .satisfac- 
tiori trom the new introductions and were always on the look out for new canes to replace the indioenous 
ones which had very refractory juices. Such juices were not amenable to the clarification rirocesses tlien 
in vogue m the sugar factories. ^ 

^ It was not until the Sugarcane Breeding Station at Coimbatore under Dr. G. A. Barber in 191 was 
set up that problems ol sugarcane industry began to be tackled systematically. The Breeding Station' 

Ihere that Suited the climate of the tropics and it is, therefore, that varlctie.s produced 

there did not suit mremes of climate in northern India. This fact actually led to the carlv realization that 
bleeding work at Coii^atore must conform to the conditions under which sugarcane is actuallv grown in 
krg^tracfe ^ laid t^ of future work on this recognition. Crosses were aLmpted 

Th.'f ■ ^ J between 5. spontmeum and ,V. njjkmirnm v S. 

^ Av . provedptremely successful and first batch of seedlings went out for trial in 1918. These 

^edhngs possessed vigour had disease resistance and an inherent ability to withstand extremes of fliinate 
Ihey, therefore, were quickly adopted by the farmers alTover Northern India. ' 


Characteristic Features of ‘ Gur ’ 


AND Sugar Varieties 


• f ^Indigenously ’ was the main item of diet of the majoritv of the people in India orior to tho 

introduction of fiscal protection to sugar industry. Even today over 52-6 per cent of the eanc k 

r. fit, "■-f.ctu™ of ■ j., • „ a6o„, 26-3 per cm' for b <lutr“ ,1. t , ™ 

pan factories. Therefore, there has always been a quest for good ‘ ’ canes. The chief essenti-d of- 

season^''"BesLcs^ ifsT' W T well and it maintains that hardness throughout the monsoon 

axiomatic to say that high glucose content canes usually have low C.C.S. value. ^ ‘ '' 

tKr> introduction of new seedling canes from Coimbatore in 1918 was, therefore not kindlv t-d-f-n hv 

r ^lirafpiorT;;: £ 

readily taken up to reolare them Hut tK.^. ^ lu r ^ P^^nl-cd next year. 1 he seedling canes were 
^ poundah ’ variety. Ratooning and the .^^ven \vas very poor compared to that of 

overcome the poor setting quality of the ‘ our ’ ThousX^the^ J^ng^t’^on of tlw crop were modified to 
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I ■ ■ 

I On the other hand, tjie sugar industry was fortunate to have seedling canes which, possessed very 

!' desirable ieatures from the iactory point of view. Firstly, the availability of raw material from a smaller area 

( was ensured; secondly, the juices of these canes were, less refractory .and more amenable' to' clarification 

treatment; th.irdly,. the canes had high .fibre content and bagasse liad high fuel value so thatextra fuel was 
!■ .not needed to work and lourthly, , the .texture, of the,\crystal formed was more bold,. ^This is .evident from the 

I - "fact, that not only live factories which, were working at the close of 1920 continued to work but new. ones 

were established as time elapsed . Some 31 sugar factories were set up prior to the introduction of the fiscal 
I ^ .pn:)tecti.on in. ,1932 to the sugar industry. Twenty-six of these were situated in, the. cane belt of U.P. a.nd 

Bihar, The production of these factories could enter into competition with those of Java factories primarily 
! because of the availability of good quality raw material. The quality of canes was not as good as the cane 

i crushed in Java centrals. The difference was chiefly due to climatic conditions prevailing in the tropics, 

I ^ conducive to high sugar accumulation compared to North Indian sub-tropical climate. Even the success 

! in later developmcmt of the factory sugar industry, after the grant of the fiscal protection, is in no small 

I nieasure due to this funclamental improvement in varietal position. 

j l^lroin the factory point of view a variety to be successful must have chemical composition which would 

i not create trouble in the milling department; shall not be a source of shortage in the fuel department; and 

? the handling of its juices and resultant massecuites shall not cause inconvenience at the various stations in 

: clarification, crystallization and centrifuging processes entailing as !ow as possible in purged out molasses, 

'i in' carmalization and. so.on,' 

Milling Problems 

k .' ■ ' 

I In connection with varieties the milling problems continuously arise, particularly when more varieties 

J than one are .milled at one and the same time. The chief difference lies in the "fibre content .in cane. ^ In 

I tests carried out at the 'Takhati-Bhai Sugar Mill, .N.W.F.P, with Co. 290. and Go. '419 it was observed that the' 

5 average indicated horse-power per ton of fibre required to grind Go, 290 and Co. 419 was 60*5 and 48-7 

: respectively. The differences in the bagasse per cent as determined at test time were 25*60 and 18*10 per cent 

of the whole cane. The extraction percentages also varied according to the differences in bagasse content 
; which in the two' cases were 79*40 and. 89*75' pen cent. ' "The result of this high extraction'in Co. 419 was 

that, in spite of low polarisation of the Go. 419 raw juice, the final recovery was higher in Co. 419 than 
V Co. 290.' 

Noel Deerr (1921) determined the extraction of sugar from pith, rind and the whole cane and observed 
that |>ith yields its sugar in juice much more quickly than the rind. The greater the proportion of pith to 
rind bundles, the 'higher was 'the extraction of sugar from cane. .Evidently, 'softer varieties would be more 
amenable to milling than, high fibred canes. 

In 1931, Second. Conference of'Qiieensland .Society Suga,rcane .Technologists,. Bundaberg, considered 
a committee report on milling prolfiems and suggested that pushers may be installed when it is intended to 
mill soft canes and where juice grooves are alxsent. 

Rind hardness is closely related to the filire content in cane is a well known factor (Ueno, 1928), It 
is a function of number of vascular bundles per unit volume in rind, lignification of the cell walls of the 
i vascular sheaths and lignification of the inter-vascular parenchyma. These characters or in combina- 

« ■ tion contril)ute to rind hardness (Khanna and Paiije, 1939) v Anyo factors is responsibie for 

1 causing disintegration of the bagasse into small particles or slippage at the rollers. In Bihar B.O. 11, when 

! introduced into factory areas showed high slippage, due to lack -of cohesion within the bagasse blanket and 

I brittleness in the b igassc structure, due to smaller number of vascular b undles. Also varieties which have 

I a greater number of elongated hexagonal sub-epidermal cells may cause slippage. Besides, shape and size 

; of parenchyma cells infiucnce the slippage. Varieties with broad, squarish cells having lesser number of 

; cell walls per unit volume offer lesser resistance than varieties possessing squarish and very compact cells, 

and, therefore, the former have lessen* slippage than the latter (Ramanujam, 1956). 

I Srivastava, Van Der Meyden and Khan (1943) have gone over the question of milling control in rela- 

i tion to the composition of cane varieties and have stated, ‘‘ The system of milling control practiced in India 

; is more elaborate and involves the computation of milling efficiency, reduced milling efficiency and the 

quantity of juice lost in the final bagasse per cent fibre in it. But the method of calculating the reduced 
I , milling efficiency is satisfactory only so long as the amount of fibre per cent cane does not diflier materially 

I from 12V’(J’ When such is not the case authors have suggested the calculation of two coefficients, 

r namely, 

^ (a) Undiluted juice in cane per cent fibre, 

I ' (b) Undiluted juice expressed by each mill per cent fibre. 


203 


INDIAN JOURNAL OF SUGARCANE RESEARCH AND DEVELOPMENT [Vol. IV, Part 4 


For working out these coeffi.cieiits formulae have been suggested. 

Arceaneux (1945) based on 13 years experimental te,st, has stressed the importance of working_ out 
‘ \'arietal Correction factor ’ so as to avoid important sources of systernatic errors which arise due to varietal 
differences in milling qualities and in the calculation of theoretical yields of sugar trom cane. 

Thus it is evident that varieties create milling problems and it is sound policy in the interest ol the 
farmers and the factories to have as few varieties as possible within^ their working zone.s^ winch have less 
tendency to slippage at the rollers and do not show disintegration oi bagasse dm mg iniJimg, 

Problems of Fuel Department 

NoelDeerr (1921) stated, “' as far as economy in fuel goes, the question of the boiler is iiot a dominaiit. 
one and economy is chiefly a matter of luriiace design and care! ul control of the combustion of tlu‘ megass 
He also discussed the fuel value of bagasse as influenced by variety. In actual practice bagassf‘ ol some 
varieties in ‘steam’ are much worse than others. Heriot (1920) had recorded that a very porous Ixigasse 
burnt under natural draught allowed too much air to enter between the gratebars per unit weight of baga.sse 
burnt and as such excess air increases the heat losses in the chimney. 

Prinsen Geerligs (1924) observed, “The question of the fuel value of a niegasse is reduced to on<‘ of* ihc 
mechanical stiTicture of the fibre; a megass ol low apparent specific gravity will thus occup\^ a laig< flume 
per unit of weight, the volume of megass which can be heaped on the grate of a furnace is limitc'd and with 
the megass of low density it may happen that the supply of fuel to the furnace is not siiflicicnt to niainlain 
steam for the factory’s need, when a different type of megass is being fed, owing to its gieatei appaicnt sp< c ifit. 
gravity and greater weight is contained on the grate without any change in volume, and steam is up 

without difficulty. ” Daymond (1942) found that the bagasse of Go. 290 was inferior in its steam raising 
quality to that of Go. 281. 

He further goes on to conclude, “ This matter is one of great importance in furnace design, as a ratio 
of grate area to heating surface which gives excellent results with the megass from one variety ol cane niay 
be quite insuflicient when the megass from another variety is being stoked, aithough the total heat units 
available per ton of canc may be identical in both instances. ” 

From the above we may infer that for proper assay of a variety from fuel point of view we siiould l>e 
acquainted with the following facts: — 

(a) Fibre content of cane with the purpose of determining the superiority of a variety ironi fiiei value 
point of view. 

(b) Mechanical structure of the fibre and its apparent specific gravity as factors for adjusting grate 
area to meet the steam requirement for the factory’s need. 

At the Sugarcane Research Stations no particular attention is paid to the detennination f)f the (|uaiitY 
of the fibre, either its mechanical structure or its specific gravity. The per cent fibre content in^ cane is 
determined as a routine matter to w'ork out the commercial cane sugar value of the varieties. Iflie com- 
parative results of some of the varieties are given as under:— 

Table I 


Mean Fibre per cent in varieties 



Co. 290 

Co. 312 

Co. 419 

Go. 331 

Co. 438 : 

■Go. 451 - 

' Co. 584 ; 

Mid-season series . . . . 


10-8 

10*0 

12 '0 

16-0 

15-0 

14-0 


Go. 290 

Co. 313 

Co. 396 

Co. 446 

Co.K.3] 

Co. 527 


Mediiini early . 

11-5 

11*5 

.. 11-2 

l._ 

9-8 

IM 

11 -5 



In the case of mid-season series the results are the mean values of four seasons while the mean value f<,)r 
the medium-early series is comprised of two years’ data only. It may be stated in passing that the sugar 
factory at Takhati Bhai with supply of variety Co. 290 for milling purposes experienced consideralflc^ shortage 
of fuel during the first three seasons. In the working season 1944-4:'3 the grate area of' the fiirnacc was reduced 
and furnaces were designed to cover up the shortage experienced in the preceding years. It is, thereflbre, 
important to keep in view the fibre content of cane as well as the quality of filirc in cane prior to its being 
recommended in any factory area. 
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Ranianujani (1956) noticed steaming difficulties in the Gauribazar Factory and ascribed this to in- 
ferior steam raising value of bagasse from Go, 419 in spite of the fact that the moisture per cent bagasse in 
this variety was not greater than other varieties. But one peculiar fact noted was that when milled the fibre^ 
structure breakdown was greater than in other canes. Go. 419 had fine particles as ‘ dust ’ in the bagasse, 
to the extent of 18 per cent as against eight per cent in Cos. 416. Studies on the anatomy of Cos. 419, 453 
513, B.O.s 10, 1 1, 24: micl Bhiivii showed that the structure of bagasse differs with different varieties. The 
steaming quality is dependent upon the compactness of the bagasse structure as it is related to the quantity 
of fibre ‘ dust ’ present in bagasse, the steaming quality being superior in bagasse containing less f dust h 

But for the ^ industry it would be preferable to have varieties with low fibre content. This will 
mean high extraction from the cane. The bagasse having high cuticle + vessel cortex ratio will dry more 
quickly and provide fuel of high energy value. The outlet for flow of air and grate area can be varied in 
the * ’ furnace at a small cost, Parthasarathy and Lakshmi Kantharn (1951) noted, Soft juicy canes 

{ike Purph‘ Mauritius and Co. 419 arc ideal to crush in bullock-drawn crushers for making jaggery. Co. 527 
and Co. 449 ar(‘ more fi!)rous and are better milled in power driven crushes. ” 

Handling OF Juices AND Masseguites 

Introduction of new varieties very often introduces new troubles and aggravates old ones. This more 
often happens in juice clarification and treatment of massecuites than in other processes in the factory. The 
cause of trouble may be organic acids, ash, pectins and gums, colouring substances and colloidal substances. 

Saint (1931) reported that the ash, phosphate and potash content of Ba. 1 1569, B.H. 10912 and B. 3081 
are practically the same, Init are significantly different from those of B. 417, B. 374yand White Fransparent. 
Walton and Fort (1932) have recorded similar observations on cane juice of varieties in vogue in Louisiana. 
They further reported that not only their composition in respect of sucrose, invert sugar, acidity, total ash, 
PaO'., Fe^O^, Sioa, total organic non-sugars and gums vary but ‘ these variations affect in a measurable 
degree the variations of the juices h In a subsequent publication Fort and Walton (1932) reported that a 
variety with high sucrose content may also have a large proportion of mineral matter and organic non-sugars. 
Thev have summarised the data from six varieties. It is of interest to us that they examined Go. 281 and 
CiL 290. In tin* case of former variety they observed that it was characterised by low percentage of reducing 
sugars, high true sugar and high ash. Its juice was of lighter colour than that of P.O.J. 213 and only 35 per 
cent darker than that of P.O.,} . 36-M:. The variety Co. 290 resembled Co. 281 in most of its juice characters. 
It had a liigh asii conteut, unusually low nitrogen content with relatively high percentage of reducing sugars 
and lime salts. In strong contrast to Go. 281 the variety P.O.J. 36-M had a rather high content of reducing 
sugars which was compensated by quicker elimination of non-sugars, for, the variety had low ash and low 
organic non-sugars. In consequence the syrup of variety Co. 281 after clarification and evaporation showed 
the highest ratio of sucrose to iK>n-sugars. The high nitrogen content of P.O.J. 213 and P.O.J. 234 ga 
under'ordinarx- circumstances, a sugar of darker colour and poor keeping quality. 

At most olThe Sugarcane Research Stations observations recorded on juice quality are limited to total 
solids, polarization amr estimation of reducing sugars. Since other chemical constituents are important 
for sugar manufacture these must be* determined to ensure that problem in handling juices do not arise m 
the factory. 

T<*sting of varieties against frosts is a special problem peculiar to North Western India. The frosts 
not unusual'lv affect tlie quality of the juice. Deterioration sets in resulting in inversion of sucrose into 
rcxlucing sugars. Presence* of acids in disproportionate quantity in conjunction with the complex enzymic 
system in operation in plant ceil, accelerates the rate of inversion. Therefore, titratable acidity values should 
he d(‘lcrmincd in addition to the routine juice analysis. 

In the X.W.F.P. titratable acidity w^as determined and the data obtained w-ere as lollows:- - 

Table II 


Titratable acidity 


Ma OH 


jsfj 10 


Go. 290 
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Variety Go. 290 had the lowest value for acidity in plant crop amongst the different varieties.^ Ihe 
differences amongst other varieties were not appreciable. In the ratoon crop the juices of varieties Go. 312 
and Go. 451 had lower acidity. The apparent differences between the plant and ratoon crop are not the 
actuals. The mean acidity of the plant crop was recorded on 10th March while in the case of ratoon crop 
they were limited to mid-December only by which time the crop, whether plant or ratoon, possesses high 
acidity. . 

Lander and Narain (1936) have shown that high mineral content ol juice from the Punjab caiu\s is 
the result of high calcium content of the Punjab soils with a slightly higher pH value. In the N.VV.KP. 
factory recoveries have not suffered on this account except when cane from alkaline soils was crushed* Sucii 
a cane was useless for ‘ ’ manufacture as its ‘ ’ would not set. 

For treating cane juices which are rich in glucose Harloif and Schmidt (1913) have suggest < d that 
sulphitation process is more appropriate than carbonation for it is accompanied by the formation <jf .solul)le 
carbonates which have the greatest capacity of decomposing glucose. Originally a small amount of glucose 
is always present in a specially active form. In alkaline solutions, i.e. pH 8 and high at the temperatures 
approaching 100*^ G. the rate of formation of active glucose is increased at the rate of (TO)-h Besidc^s 
calcium salts of glucose have the properties of colloids which present difficulties in clarification. 

Gontrarily sulphurous acid saturation is only suitable where cane varieties milled for sugar are not too 
much coloured. The chief difference lies in the easy filterability by carbonation process not only of dilute 
and concentrated juices but of much more viscous syrups, as gummy and petic sulrstanccs and suspended 
impurities are readily precipitated. Kloppenburg (1943) has described car bo-sulphitat ion process to derive 
advantage of both the processes. This is possible with a slight modification in the plant. 

As f process colloid ^ the glucose decomposition products colour the crystal and hinder the process of 
crystal formation. Further, the glucose decomposition products include many dark coloured compounds 
"and several others which have highly viscous solution as glyceric acid, determination is, therefore, considered 
very essential. 

The high colloidal content in juice of certain cane varieties may cause delays amounting in some cases 
to loss of 5 to 8 per cent of time of clarification. The colloids causing this delay may be of inherent 
colloids ’ in the juice of certain varieties or may be ‘ extraneous colloids ’ entering the mill together with the 
cane stalk. From the point of view of this discussion inherent colloids are of importance. Pectin com- 
pounds, pentosans, waxes, fats and fatty acids, poly-phenols, proteins and starch in cane juice may at some 
stage under certain temperatures become source of trouble. If pectins be not eliminated they slow down the? 
velocity of crystallization and affect the shape and purity of sugar crystals. Proteins if not coagulated by 
heat cause difficulty of filteration. Diseased and damaged cane possess larger quantities of' pentosans than 
norrnal canes. All these three together require larger quantities of lime for their elimination. Wax on 
heating melts and forms a coilidal complex. It is often the major cause of turbidity of clarified juice. It 
stays in the juice and is deposited on the surface of the sugar crystal and thus may prevent the crystallization 
of a onsiderable part of the sugar present in the juice. Thus varieties which give out juices with high wax 
content are less desirable from the factory point of view. It is an admitted fact that indigenous canes were 
more waxy in nature than the new varieties and as such their juices were more refractorv in the mill 
(Korteschak, 1939). 

Soragato (1936) and Browne and Zerban (1941) regarded soluble nitrogen compounds, compris<T] of 
amino acids as very troublesome in the process of clarification of juices. They recommended the evolving 
of varieties of low nitrogen content. Small amounts of gums and alluminoids in juice are good characters 
of superior quality factory canes (Alvarez, 1938). 

According to Korteschak (1939), “ Starch is much less the trouble, it is glucose decomposition products 
which become source of trouble. It is a typical lyophilic colloid. Its properties resemble those of pect ins. 
But its viscosity is lower than pectin and it does not combine with acids in the juice. Most varieties do tint 
contain much of starch. f " 

^ ^ Davis (1939) observed that organic silica in juice was inversely proportional to clarilnlity of the cane 
juice. According to Ness (1941) lower sugar recoveries are obtained when juice contains high silica, alurnina 
and magnesia. Mohan Rao et aL (1951) noted that with heavy nitrogenous fertilizer application the amounts 
of organic non-sugars and non-protein nitrogen increased and level of phosphate decreased and in conse- 
quence they adversely affected the quality of gur\ Khanna and Ghacravarti (1951) recorded that varieties 
Go. 313 and Co. 513 had very low levels of total colloids, gums, pectins, and ash })ut high level ol' phosphates, 
as cornpared to Go. 453. In consequence the former variety gave high nett rendernent in the open pan sugar 
manuiacture. khandsari sugar has light colour and very low mineral matter. Ash in colloidal fraction 

y correlated to colour, acidity and ash in ^ gur\ Non-protein nitrogen, SiO^, Te.^O. + AGO * 
and GaO in juice were positively correlated to turbidity of gur ’ solutions and in consequence poor quality of 
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^ gur^. Khaniia and Ghacravarti (1955) further observed that different varieties exhibit large variations in 
quality of even though manufactured under identical conditions. The claribility does not ordinarily 
depend upon sucrose content in juice. Even though the sucrose in juice may be of the same order, the quality 
of ^giir[ from different varieties indicates sharp contrasts. The contrasting differences are the consequence of 
variations in inherent colloids (Kortscher, 1939) such as pectins, pentosans, proteins, waxes and starches 
existing in lyophillic colloidal state and fats. Parthasarathy (1956) observed that \gtir ^ from Go. 527 is 
superior to that from Go. 419. ‘ Gur ’ samples indicated that non-protein nitrogen was high (42 ’9 per cent) 

in Go. 419 than in Go. 527 (19*6 per cent) ‘ gur \ Also the colloidal material in the ‘ gur * of former variety 
was 5 -5 per cent against 3*5 per cent in ‘ gur ’ from Go. 527. In consequence the ‘ gur ’ of Go. 419 was hard, 
brown in colour and moderately crystalline as compared to yellowish, very hard and highly crystalline ^gur ’ 
from Go. 527. The juices of the two varieties showed similar differences in colloids and non- protein nitrogen. 

Prashar (1956) examined a large number of juice samples of mixed commercial varieties and the 
behaviour of different constituents of cane juice during the process of clarification in a few selected sugar 
factories in diflereiit tracts of U.P. These data have been compared to the data from different sugar manu- 
facturing countries. He observed that ash percentage in raw juice in India is fairly high and varies from 
0*4 to 0*7 per cent as against the range of 0*2 to 0*6 per cent. In ash the phosphate content varies from 1 
to 17 per cent winch is higher than in juices of other countries. The percentage of chloride ranges from 
three to five per cent in ash which is lower than in other countries while the sulphate content range is ex- 
tremely high i.e., 35-38 per cent in ash. The calcium content in ash of raw juice varies from four to five per 
cent which is slightly lower than in Guba or Louisiana but higher than in Java. Ash contains 23-24 per cen 
total alkalies as against 45-50 per cent in raw juice in other countries. Iron and alumina constitute 8 to 
11 per cent in ash. I’hese are appreciably higher than in juice of P.O.J. 2878 in southern India wLich 
contain low amounts of phosphate and create difficulties in settling of treated juices. In North Bihar juices 
of Go, 313 gave high mud volume and this caused difficulties in filteration and thereby reduced crushing 
capacity of sugar factories by 15 to 20 per cent. This was due to fairly high percentage of alcohol precipitate 
non-sugars (colloids) which was approximately 50 per cent more than in other cane varieties. The fractional 
liming method at 56^* C. gave better results in settling of juices than simultaneous liming at 160^F. (71*6°G.). 
Best results were obtained if the quantity of milk of lime corresponding to a pH value of 10*60 was used. Mathur 
and Mukherjee n956) have shown that for juices which contain lower ash content as in Bombay- 
Deccan the ion-exchange method of clarification is better suited than standard sulphitation or double 
carbonatiun processes. The rise in purity of Bombay-Deccan juices on ion-exchange treatment are of the 
order of 7*5 units and 6*6 per cent additional sucrose is recoverable from de-ionised juice. 

Besides the normal constituents of the cane juice, it further contains, in suspension, fine bagasse particles, 
clay together with dilorophyll and albumin. These suspended impurities sometimes are a source of 
considerable trouble in the mill for they are not easily cleared off quickly in the process of filteration. 

From the figures of routine analysis two factors, the purity coefficient and the sucrose/giucosc ratio 
of the variety are worked out. It is regarded that higher these coefficient and ratios are, the better is t 
variety suited tf> the manufacturing processes. In a sense it is true also. High purity co-efficient indicates that 
the pro|>ortion of dissolved sulistanccs to sucrose is high. Alternatively it indicates that non-sugars and 
reducing sugars are less and will lie easily eliminated in clarification. 


Summary 


llu* introduction of* Gcnmliatore seedlings provided a firm basis for the establishment of the sugar industry. 
The varieties selected and introduced generally have very desirable features from the aspect of milling, fuel 
value, characters of raw juice for clarification and crystallization. The introduction of some of the varieties 
raise special problems. 

The \'ariet\' suitable for milling department should not show heavy disintegration of bagasse during 
milling aiid shf)uld not have tendency to slippage at the rollers. Such characteristics arc absent from 
varieties which have broad, squarish cells having lesser number of cell walls per unit volume. The bagasse 
blanket has cohesion and less brittleness in its structure due to smaller number of vascular bundles. 

Besides high fibre content, which is the chief characteristic of superior fuel variety, the structure of 
the fibre should lie such that it is superior in ‘steam raising ’value. The bagasse fibre is less porous and more 
dense. 

d'he raw commercial juices in sugar factories in the north India have high content of phosphate 
sulphate ions but low content of chloride. These can be easily clarified by the process of fractional liming, 
In soutlicrn India the raw juices have low phosphate content which present difficulties in clarification. The 
ion-exchange method is more suitable than sulphitation or double carbonation processes which lead to 6*6 
per cent additional sugar. This process has not yet been given trial on a factory scale. 
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For ‘ gwr ’ manufacture the characters of the cane should be such ihat^ 
the juice contains less of non-protein nitrogen and colloidal sulxstances. 

of ‘ O'//?' ’ and fine yellow colour of the material. 


juice is high, and 
This would eondiiee tfo good seuing 
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H. David and V. Ranganatitan 
(Clentral Sugarcane Research Station, Guddalore, Madras) 


INFLUENCE OF INTERNODE BORER ON THE QUALITY 
OF JUICE IN SUGARCANE 


Introduction 


intcniode bona* ol sugarcane iProceras iudicus Kapur) is not generally considered to he a pest ol’ 
^ major im])ortanc<‘ in the caiu‘ anais in this state as a whole. However, the incidences of this bejrcr is 
increasing in int(msii\' in <‘(‘r(.ain localities like Pettawaithalai and Nellikuppani Factory areas. The borer 
coinnamces ils acti\'ity luair about tlu^ fourth month and continues its activity till harvest. The life-hisiory 
oflhe bonu' (‘Xlrnds Iroin !5{) to 57 days. This pest also infests the grass Saccharuui spontaneum near the cane fields. 
'Flu* daniagt‘ liy tin* b onu' is gemeraly confined to the interriode and hence very rarely the attacked shoot 
dies. 'Fhis br>rer lias migratory habits and consequently one borer may attack two or three canes or nodes 
in th<‘ same stick. The length b(}red also varies in different canes and also in different varieties. In this 
tract wlu're many diseas<*s of sugarcane are prevalent, the internode borer-affected canes are easily accessible 
for wound parasites like the Pine-apple fungus and subsequently the canes liecome dried up. Thus the 
problem b(*com(‘s all tlu^ monmiggravated. 


I’o assess the nature* t)f loss in quality the affected and healthy canes were separated at harvest, crushed 
and tlie }ui(*c‘ analvs<‘d lor quality. 'Fhe analysis was taken up in the two seasons i. c., 1957-58 and lf)58-59 
in ail the promising varieties in the yield trial.i The detailed analysis of individual canes attacked by 
node bor(*r was also taken up after recording the preliminary measurements like length ol' canes, numbe 
of inu*rnod<‘s pr<‘senl, number of inKunodes affected, length of internodes affected etc. It was noticed tha 
in some of tin* fields the internode borer affected canes were secondarily affected by pine-apple disease* and 
heart* the dis(*ast‘cl cam's wen* also analysed separately to find out the degree of loss in quality of juice. 


Incidence 


It has ]>c‘tm n*ported liy Prut hi and Narayanan (1939) that internode borer was most harmful in respect 
of<|uaHty, tlu* c'ancs affected by the borer recording 1 3*07 percent sucrose against 16*28 per cent by healthy 
cant's, idtuvt'vt'r. Ramachandra Chari 195ij reported that the internode liorcr causes greater loss in weight 
t)fcam* than in tlu* c}ualit\- of tht* juice. Doss (1956) who studied the incidence and damage of the cliffe- 
n'ut ])!)rt‘rs in tht* Xt'llikuppam Factory Zone reported that unlike the canes infeslcd by Scirpophai^a, caiic 
inh'sted by PnH'rras were not v<*ry much inferior in qiuilily to healthy canes in any month of planting. 
'File d(‘lailt‘d stu<lit*s on tlu* iidiueiu'e of the internode borer in the quality of juice in the different promising 
varit'tit's tfi c‘:iiu* an* prt'stmied in tliis paper. 


Materiaus and Methods 


In South Arcot District, the incidence of this borer is on the increase. Among the three ptjpular 
varielit's of this tract, tlu* vai'iety Cio. 149 which occupies a major area is highly susceptible to internode Ij^rirer 
attai'k. In some* taist's the iiu'idenci* goes ii]) to even 50 per cent. Observations made on the incidence ol 
borer attack in tlu* differem promising varieties at the Central Sugarcane Research Station, Cuddalore 
showed that some ol'the varu‘ties, are highly susceptible to internode l)orer attack while some are less suscep- 
tible. 'Flu* vatietii's Co. 419, Co. 726, and Co. 997 are highly susceptil'>lc while the variety Co. 785 is fairly 
resistant, llowt'vrr, it was noticed that the intensity of attack varied much in the same variety in different 


years, 

it is notcwortliv that tiu* (‘arh* shoot borer UJhilntraca iiifuscalcUus Snell) also occurs as an internode- 
bf,)rt*r in Siune cases iu grown-up canes, hut the pcrccnage of incidence of this borer in canes affected is much 
less and is gt'nraik witlnn five ju'r ctmt only. With a view to find out the loss in quality of juice in canes 
afiecU'd bv Praveras indnis, d(‘tail(*cl analysis of juice was done in ])oth the healthy and affected cancs and 
tlu* n*suhs an* discaissed here. 

IhtEX'iOus Work on OtrAUiTV of Infested Cane 
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Results and Discussion 

Table I gives the sucrose per cent of both healthy and affected canes c'xainiued in 19 j7“Jo an<l 
seasons. It shows clearly that there is no appreciable decrease in the sucrose pt*rcentagt“ ol the juK*(‘ in aiinosi 

all the varieties. In fact some of the varieties showed even slightly higiier perctnitage ol sjicrost*. 1 he 

statistical analysis of the data revealed that there was no significant diffennicc in tlu* sucrose pei’ rent <>1 
juice between the healthy and affected canes. The influence of the borer on the (|ualiu of juice is unifonu 
in ail the varieties. The c.c.s. per cent was also calculated and it was found that ih<‘ results w'vrv the* same. 
The data are furnished in Table 11. 

Table I 


Loss in sucrose per ce?it due to internode borer infesiation 





1957-58 

1 


1958 59 


V ariety 


Sucrose % 

of Juice in 

Variety 

Sucrose 

'9, »)r Juicr in 




Healthy 

Canes 

LB. Affected 
Canes 


H<‘aith> 

Canes 

LB. Alfrclccl 
Canes 

1. 

Go. 419 ^ ■, 


16-2 

16 -5 

"Co. 449 

15*5 

Ifi-a 

2. 

Co. 449 . . 


19*1 

19-1 

■Go. 327 

16*. I. 

I5'B 

3. 

Go. 527 . . 


17*5 

16*4 

.'■■■Co. 658 

I8'‘2 

484 

4. 

Go. 658 .. 


19'6 

19*3 

; Co. 726 ' 

1 13-7 

' ' IL3 

5, 

Go. 719 .. 


19-8 

j 

19-2 

j Co. 740 

44 '6 

!' ■ 14-5 

6. 

Go. 758 . . 


19'3 

18-8 

1 Co. 785 

16*4 

44 -G 

7. 

Co. 785 . . 


19 -0 

18-6 

.Co. 997 

^ ■ 494' 

1941 ■ 

8. 

Co. 799 . . 


17-9 

; 17-1 

i Co. tool ■ 1 

15-7 

■454;i' 


A\'erage 


18-6 

^ 18-1 


16-2 

159) 


Table II 


Loss ill C.C.S. per cent due to inter node borer infestation 






1957-58 


1958 

59 ' 


Variety 



C.C.S. 

% ■ 

Variety 

(l.C.S. 





Hcallhy 

canes 

Infested 

canes 


Healthy 

caiK's 

Infested 

canes 

1. 

Co. 419 .. 



10;98 

11*31 

' ,Co. 449 : 

10-!i3 

10*91 

2. 

Co. 449 . . 



13-48 

43*86 

■ ■ Go. 527 

11*42 

i i *04 

3. 

Co. 527 .. 



12*36 

11*88 

Co. 65B 

13*03 

13*48 

4. 

Co. 658 . . 



1449 

13*90 

I Co, 726 "' 

9.30 

f)*B7 

5. 

Co. 719 .. 



i-:- ' ■ .14-32. 

13*78 

! - ' ' i 

Go. 740 

9.91 

9*95 

6. 

Co. 758 . . 

v.'/: 9 


1 13*84 

, 13-36 1 

Co. 785 

14. *57 i 

10*02 

7. 

Co. 785 . . 



43*73 

,,'13-34', 

Co. 997 

"■ 13*79 ; 

13*ti9 

8. 

Co. 799 . . 

.. 


12*83 

12-05 

Go. 1001 

11*02 ' 

11*25 



A\-erage 

. .. 

13*22 

12-93 

1 

1 

11*36 : 

10*90 


Not significant 


Not significant 





July-Septemberj 1950] influence of internode borer on, the quality of juige in sugarcane 

Subsequently in the 1958-59 season the internode-borer affected canes were separated as one node- 
affected, two-nodes affected and three nodes-affected canes and the quality of juice analysed in each case. 
It was found that there was significant lowering of quality of juice only in the case of three internode affected 
canes. The data are furnished in Table III. It was also noticed that there was no difference in the case of 
early affected and late-affected canes among one node affected canes. 


Table III 


Loss in quality, due to internode borer with reference to the intensity of irfestation 

(1958-59) 


Age. 11-12 month 


Difference in G.C.S. per cent between healthy and 
dirce-nodc affected significant at P=0*05 


Difference between healthy and canes aflected by 
more than 10 per cent length significant at P=0*05 
per cent. 


The percentage of length of canes affected was also noted and the infested canes were classified as 
attacked beiow^ five per cent, six per cent to ten per cent and above ten per cent and the juice quality com- 
pared with that of healthy canes. It was noticed that the difference in c.c.s. per cent between healthy canes 
and canes bored through for more than ten per cent of the total length was significant at a probability level 
much lower than 0*05. 

The analysis of juice of healthy canes, internode-borer affected canes and internode borer plus pine- 
apple diseased caries revealed that in the case of the latter, the decrease in quality is to a remarkably marked 
extent, when compared to the previous analysis. The difference is highly significant. The data are furnished 
in Table IV, 


Table IV 


Quality of healthy canes, borer infested caries and borer infested and pine-apple diseased canes 
Variety Co. 449 ' 


;;no; 

Particulars 

Per cent C.C.S. 

! Statistical Analysis 

1. 

Healthy Canes 

6-63 ± 0-2406 

' The difference between groups are signi- 
ficant at probability level of 0*05 

2. 

Internodes Borer Canes . , ’ 

5-62 ± 0 -1886 


3. 

j Internode Borer Affected and Sub- 
1 sequently Pineapple Diseased 

, , Canes.^ ... . . . 

1 - ■■ 


1 





NODE BASIS 



1 

.ENGT 

H BASIS 


No. of internodes 
affected 

Per cent of 
canes in each 
case. 

Length of cane 
in inch. 

No. of 
inteniodes. 

Length bored 
in inchs. 

Wt. of canes 
in lbs. 

Commercial 
cane Sugar 
per cent. 

Per cent length 
of borer infesta- 
tion on the total 
length of cane. 

Length of cane 
in inches. 

No, of 
internodes. 

Length bored 
in inches. 

Per cent of cane 
in each group. 

Commercial 

cane 

Sugar per cent 

HEALTHY .CANES . 

57 

134 

30 

0 

4-30 

10-84±0-27 

Healthy 

■ 

134 

30 


57' 

10-84±0-27 

One internode bottom 
affected . . 

10 

128 

29 

3-1 

4-05 

1 

1 

10 -50^0 -24 Below 5 % 

127 

28 


30 

10-47±0-25 

One internode top affected 

13 

!29 

29 

3-8 

3-90 

10-56±0-23 

6-10 % 

126 

28 

8'^ 

8 

; 10-09±0-50 

Two internodes affected . . 

13 

135 

30 

6-3 

3-40 

jO-39iO-41 

Above 10 % 

112 

27 

18-0'' 

5 

8-43±0-68 

Three internodes affected 

7 

126 

27 

15-8 

3-40 

9-94zb0'63 
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Conclusions 

It is clear froniL the foregoing, that in the different varieties studied, tlinu* was no siunilirniil dlllomH e 
in quality of the juice, between healthy and internode borer affected cant*s \vhen tfio tAulnation was dune 
without reference to the intensity of infestation. However, when the intensiiy tA attack as judgtal by the 
number of inlernodes affected and the length of the canc affected was taktui into atasainl. it uas noUce<! 
that the loss in quality is directly related to the percentage length ot ('aiu* alfcctial. i he t «jrr{dat ion rt)- 
efiicient between them is very high (0*99). 

The length bored varied much and depends on the intensity of inleslaticn ui’ bnrer in the ht*ld. It i\ 
seen that the loss in quality is significant only when there is high infestation and cnnsrqucntK the iengtli 
bored by the borer exceeds ten per cent of the total length of tin* eamc Hie loss in juis c <jualit\ is I'urthrr 
enhanced by the secondary attack of diseases like pine-apple which gets an easy entrain c intn the cane 
through the wound produced by the borer. 

Summary 

1. There was no significant loss in juice quality due to internodc borcrattack wUvn the canes 
analysed on field scale for their juice quality. 

2. There was no appreciable variation in the nature of loss in juice (pialiiy iu tin* dilfcrent vari(*ti<‘s 
examined. 

3. The individual analysis of infested canes revealed that the extent of loss in quality is sigtHficaiit 
when the borer damage extends to more than ten per cent of ih(‘ uaal i<-ngih of the canes. 

4. The loss in quality is enhanced by the secondary attack fif diseases like plnc-applc in tin* standing 
canes. 
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EXTERNAL ANATOMY OF LEUCANIA (CIRPHIS) UNIPUNCTA HAWORTH 

(NOCTUIDAE; LEPIDOPTERA) 

By 

Dhamo K. Butani'-* 

(Sugarcane Research Institute, Pusa, Bihar) 



Introduction 

■^EUCANIA (Cirphis) tinipiwcla Haw. {saccharivora Butl.) or the army worm, as it is commonly known, 
^ is essentiailv a pest of cereals and grasses all over the World. In India it has been reported as one ol the 
major pests of rice fNaravanan, 195.i). Wagie (1951) and Butani (1955) reported it Ibr the first time on 
sugarcane from Bombav and Bihar respectively. Box (1953) recorded its occurrence on sugarcane m 
Indo-China, Java, Formosa, Philippines, Oueensland, Fiji, Hawaii, U.S.A., Mexico, Cuba and British Guinea. 
Its caterpillars are voracious feeders and in severly infested fields, the crop is completely deloliated and 
reduced to mere midribs (Plate I). 

Inspite of its wide distril)ution, no information is available about its anatomy or ol related species which 
is of immense value to the Entomologists. An attempt has, therelore, been made in the present paper to 
incorporate the findings ol anatomical studies on this insect conducted at Sugarcane Research Institute, 
Pusa, Bihar. , , 

Plate I 


*Bihar Agric, College, Sabour, Bihar. 


Defoliated Crop of Sugarcane 
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Material and Method 

Anatomical studies were confined to the larvae, pupae and adults reared fnaii tlu* field i-olleelion of 
’larvae. The usual method of KOH maceration and basic fuchsine stainiiiit \vas followed for pr<‘paring the 
permanent mounts. 

For study of chaetotaxy, full grown caterpillars were killed in hoi water . ItJO'^ (f ) and disscaaed horizon- 
tally between the prolegs, after removing their head capsule. These wrvc tlnm boiled in ttm per cnnit ROM 
for 12“ 15 minutes, till they became more or less transparent. Thereafter tlie usual dehxdration was flout; 
by passing these through various grades of alcohol and staining in Ixisic fuchsine prt^pared In hb per emu 
alcohol. These were then mounted in xylol-balsam after clearing die same in elov<‘ oil. 'fln^ c‘anH‘ra liudda 
drawings of full mounts were prepared and wherever necessary microphotographs were also takmi. 'To {uisure 
that none of the setae was lost during the process of mounting, the camera Imhda, drawings were compared 
with live specimens of full grown larvae, anaesthetised with chloroform. 


External Anatomy 
Larva 


Young larva is pale green in colour and crawls somewhat like a seniilooptu* till it is about 2^1-25 inin. 
long; full grown larva is cylindrical in shape measuring on an average 44*5 mm. in length and Tb min. in' 
breadth (Plate II, fig. 1). It is dark greenish-brown in colour witli four dark longitudinal stri|)es <jn eith<‘r 
sides^ of the mid-dorsal line of the body. The first one which is dark-greenish is situat<‘d dorso-ventrallv* 
starting from the dopal side, it covers approximately one-third of the ventral sidtg heaving a narrow, ime-ven 
whitish stripe right in the centre of dorsal body region bordered bv its counlcajiart on tlu‘ otluu'side Xext 
to this stripe are three other stripes of more or less equal width. ' The first one is palc‘ gnamish-brown in 
colour; the middle one dark greenish-brown reaching upto the spiracle.s and the \hm\ ont^ light brown in 
colour extending upto the prolegs, 

Plate II 




Cm, 


Fig, 1. Full grown larva 
Fig. 4. Fore wing 


Fig. 2. 


Pupa 
Fig. 5, 


x’iu. a, AC 

Hind wing 



July-September, 1960] external anatomy of leucania unipuncta 


Head 

The head of the full grown larva is prominent, well developed and proganthous. It is smooth 
and shiny being dark reddish-brown on the vertex and dark brown distally. The vertex is deeply incised 
while the cervical shield, which is devoid of any setae is well chitinised and light brownish in colour. The 
adfrontal sclerites are long and slender, bordering on each side of the lower part of adfrontal sutures and 
whole of the frontal sutures. Ocelli are sessile and six in number situated behind the antennae. The 
antennae are short and three jointed. The mandibles are very strong and dark brown in colour, with six 
dentitions of which the lower three are comparatively more sharp. 


Thorax ' , , . ' 

It consists of the usual three segments. Pro-thorax is the smallest, bearing the prothoracic 
shield and a pair of spiracles. Each segment carries a pair of five jointed legs directed forward, with tarsus 
having a single curved claw. 


Chaetotaxy 

The larval chaetotaxy of various insects has been studied in detail by many workers all over 
the world. Dyar (1895 and 1896) was first to suggest a nomenclature for the various setae. This nomen- 
clature, which was later followed by Forbes (1910) consisted in giving Roman numerals to the setae num- 
bering the cranial setae from hind margin forward and in case of thoracic and abdominal setae from mid- 
dorsal line downwards. Fracker (1915) named the setae using Greek alphabets. Dampf (1910) changed 
the whole terminology and pointed out that the setae always occur in definite groups and as such he named 
the groups of setae and not the individual setae. Heinrich (1916) again used the Roman numerals and 
named all the setae except those of vertical group. He also redefined Dempf*s dorso-lateral group and later 
(1918 and 1921), he made some slight changes and simplified the abbreviations used in naming the setae 
of different groups. Ripley (1923) suggested a nomenclature based on the terminology of Forbes (for. ri/.) 
and Dyar (for. cif,) as he did not agree with the nomenclature adopted by Dampf (for. cif.) and Heinrich 
(for. ciL). Gerasimov (1935) acceptecl the terminology of Heinrich (for. cit.) and added to it the setal names for 
the vertical group. Trehan and Butani (1950) adopted a terminology after Kinoshita and Kawada (1932) 
for the head capsule and after Fracker (for. cit.) and Dyar (for. cit.) in cases of thorax and abdomen respec- 
tivel>% They also gave their arbitrary names in case of antennae and mouth parts as these setae were not 
named by the earlier workers. Hinton (1946) completely revised the nomenclature. He classified the setae 
into two groups, microscopic or propriceptors and long or tactile setae according to the function of the setae. 
His terminology consists of naming the setae according to their respective groups. 

In the present paper the terminology of Hinton (for. cit.) has been adopted (Plate III). 


Cranial setae 

Each epicranial plate bears 13 setae. On the vertex lie two setae, Vh and Vo, the former 
])eing slightly longer than the latter. One seta each of the lateral and posterior group is present more or less 
in the centre of the epicranial plate. Pi which is conspicuously the longest seta is placed nearer the adfrontal 
suture, whereas Li is far away from the adfrontal suture. All the three anteric setae, Aj, A 2 and A 3 arc 
present, situated just behind the ocelli. Of these A 3 is the longest. Near the 1st and 4th ocellus are situated 
ocellar setae 0i and On respectively, the latter being longer than the former. The remaining four setae, viz., 
ocellar seta O 3 and the sub-ocellar setae, SOi^, SO 2 and SO 3 are situated on the ventral side and as such arc 
not visible in the diagram laso. 

The adfrontal sclerite bears two pairs of setae, AFi and AF^ and a pair of sensoria AFa. Seta AFa 
lies near the angle made by two adfrontal sutures. Near the angle made by the two adfrontal ridges is the 
adfrontal sensorium Afa, which is nearer to AFo than to AFj. AFi lies in the centre of adfrontal sclerite 
in l)etween the adfrontal ridge and adfrontal suture. Frons are beset with one pair of frontal setae 
and one pair of frontal sensoria Fa. Seta Fj dies nearer the adfrontal ridge and the sensoria Fa close to each 
other in the middle of the sclerite near the base. The clypeus bears two 


Abdomen 


It consists of ten visible segments, the first seven being uniformly broad while the last three 
gradually tapering and ending in dorso-ventrally flattened epipygium. The segments, HI, IV, V, VI 
and X, each bear a pair of prolegs. These prolegs are thick, fleshy more or less conical in shape the apex 
being flat and beset with imiordinal crochets arranged in meso-series. Each of the first eight segments 
also carry a pair of oval elongated spiracles. The spiracles of segments I to VII are of equal size, whereas 
those of segment VII I are one and half times bigger than the rest. 
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on either side.' Seta:Ci lies' near .'the angle, made by the adlVonlai sutures willi ilie arii,eru.ir nnirgiii rii iJ-hj 
clypeus and is shorter than C2. Seta Co is situated caiidad Ironi Ci* 



Antennae'’' hear three setae each, on segment 11 (tj, and t.p and III lu- k.: and , dirn' brhiu no 
seta on segment 1 . Seta is conspicuously the longest ol' all the setatn Labnuu"' h'*ais 12 set;n\ «>n 
either side (b, b, I 3 , b, 1 - and le), lying adjacent to the anter or inurgin. 

Thoracic setae 

These are borne on weakly chitinised, lulgidus, rounded tubercles whi<*ii are arranged in a dehnit<‘ 
manner, ■ ' ■ ■ 

Prothoracic shield bears five setae on either side. XI) group of s(‘Un‘ whieh are prestail oulv on 
■ prothorax, consists ol^ XDj and XD.^, both situated near the cephalic margin. XD^ whic h is ( caupaiatix Cy 
longer than XDo is situated directly above the latter. Dorsal setae l)j and i)^ an* situaica! cm \hr c-audai 
side ol the shield, D. being near the caudal margin. Sul.>-dorsal seta Si)i is wanting, wlu'najs Sl)^. is 
present, situated near the caudal margin, and in a vertical line with D,. laiteral scuac* L, and L, an* borne 
on the same tubercle, situated betvv^een the spiracle and the cephalic margin, being more* towards tin* latter. 
Li slightly longer than and separate from L^, situated slightly above thc‘'latt<‘r. is abscau. Suh-wmrai 
setae SVj, S\ ^ and ^ are present. These are more or less e([ual in si/<‘. arrang<*d in a triangular laNfiion 
near the caudal margin and are situated in between the spiracle and the base* of tlu' thuracae leg. \*<aitral 
seta VI IS situated at the base of thoracic leg, nearer the mid-ventral line and wid<*iv separated inan the 

_ Mesothorax and Metathorax, each bear 18 setae, nine on each side. Dcmsal stuac* I), and I)^ are in 
vertical line, being more dorsal. Sub-dorsal setae Sib and SI), are also in vertic*al lita*. SDi being 
directiy hclow Lateral setae Li and La are more or less in a horizontal line* wher<‘as scUa 1 . . is situated 

below Li there is only one sub-ventral and one ventral seta, SVi and Xb. Botii these* setae%tre \vidc>lv 
separated from each other, Xb being near the mid ventral line. The thoracic* ic*gs have c*acli a uhorl cjfvuae 
on lernur and a lew stray ones on other segments. 


*The terminology adopted after Trehan and Butani ( 1950). 




Like thoracic setae, these setae also are borne on weakly chitinised tubercles. Segments I 
and II bear the same number of setae in more or less similar position. Each of these segments bear 
18 setae, 9 on either side. Dorsal seta Dj is situated antero-dorsad from seta Ds. There is only one sub-dorsal 
seta, SDi situated above the spiracle. Lateral setae, Lj, Lo and Lg are widely separated from each other, 
Li is situated posterior to the spiracle, L^ is just below' the spiracle being antero-ventrad to Li whereas Lg 
is still further down Iteing postero-ventrad to L^f. Only 2 sub-ventral setae, SVi and SV^ are present, the 
latter l)eing antero-dorsad to former. One ventral seta Vj is as usual present, near mid-ventral line. 

Setal arrangement on segments III to VI is identical to those on segment I and II in respect of dorsal, 
lateral and sub-ventral setae, being just at the bottom of proleg. The ventral seta Vj, which in case of 
thoracic sc'gments is situated between the thoracic legs is not there in between the proiegs. There are 4 setae 
on each proleg, oi* which one may be Vj. 

S<‘gmenl \MI Ixairs 8 setae on either side. Dorsal seta Df is situated antero-dorsad to D^, the latter 
being near the {)ostc‘rior suture. Sub-dorsal seta SDj is directly above the spiracle. Below the spiracle are 
lateral s(‘tae, Lj, L,^. and Lg. Sul)- ventral seta SVj is in vertical line with Lg, followed by ventral seta XL, 
w’hich is as usual near tlie mid ventral line. 

Segment VHI have 9 setae on either side. The position of dorsal setae (Dj and Do), sub-dorsal seta 
(SDi), vertical setae (Lj, Lo and Lg) and sub- ventral seta (SV’^i) is same as in case of segment VI. Seta SVL 
is near SXy and directly below it and the ventral seta Vi is near mid- ventral line. 

Segimmt IX bears only six setae on either side; two dorsal (Di and Dy), one sub-dorsal (SDi), one 
lateral iLi], one sub-ventral (SVi) and one ventral V,. 

The anal segment X bears 8 setae on each side, beside 4 on anal proleg. As it is rather difficult to 
study the arrangement of setae on this segment, the nomenclature given may be treated as arbitrary and 
sliould not be considered for taxonomical studies. The two setae near the dorsal line are Di and D^. Tiie 
lateral setae Li, Lo and Lg are situated along the caudal margin wrhereas SDi situated in between Lo and Lg 
is very much near cephalic margin. SVj and Vj are near the mid- ventral line, the latter being 
nearer. 

For sake of comparison, the nomenclature suggested by various workers for the tactile setae present on 
tliorax and al)domen lias been tabulated below. 

Dlsiribuium of tactile setae on a full grown, larva of unipimcta Haw, 


Forbes (1910) 


Fracker (1915) I Cerasimov (1935)1 Hinton (1946) 


* — Present. 
X —Absent 
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XDi 
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11 
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i VI 

SVj 

VH b 

Xu 
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Forbes (1910) 

Fracker (1915) 

Cerasimov (1935) 

Hinton (1946) 

♦"•rPre.'.cnt 

X— Aiwrut 
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IV 

Li 
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V 

La 

* 
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1 

i 
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Mu 

VI 
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♦ 
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Pi 
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Ht 

! 
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Nu 
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* 
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x 
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VII c 

SV 3 

■ X' 

1 X 

X 

i X 

VIII 

Sigma 
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V, 

* 

1 , ■ ;> 

* 

! ♦ 


? In case of abdominal segments III to VI, seta Vi is said to be situated on the proleg, i.c. out of the four setae on each 
proleg, one is said to be seta Vj ; this however, needs further confirmation. 


■ "Pupa 

Pupa is of ‘ Obtect ’ type, having all its appendages firmly glued to the body wail. It is dark I )n>vvn in 
colour and measures on an average 25 mm. in length. Blunt at the head, it tapers sharph' towards the caudal 
end. Labial palpi are present and the cremaster bears hooked setae (Plate III, fig. 2) . ' 

Imago 

The original description as given by Hampson (1894) is reproduced below: ‘‘ Pale brick-red or very 
pale brown and irrorated with dark specks and blotches. Fore wing with slight traces of the or])icular and 
1 eniform stigmata , a minute white speck at lower angle of cell with a black speck inside it ; fairly prominent 
postmedial and marginal series of black specks, the former curved; an indistinct oblique dark apical streak. 
Hind wing pale suffused with fuscous, in the red specimens less suffused towards ])ase. Underside of 
hmd wing sometimes with faint cell-spot and postmedial series of specks, Hab- Universally distril>utecL 
Exp. 40-50 millim.’’ 
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This description is too brief and describes only the external appearance of wings. As such necessity 
was felt to study the external anatomy of imago in detail and a complele account of the same along with 
wing- venation is furnished in the following paragraph. 

Imago is a medium sized, stout, pale-brown moth, with sexual differences well marked. It has a spiral 
proboscis and minute maxillary palpi. Thorax is concave arid well wrapped in fawn coloured scales. 
Mesothorax is biggest, consisting of a c onglomeration of various sclerites. Legs are uniformly clothed in 
pale brown scales. Tibia is well developed, its calx having a pair of calcaria.. Middle pair of legs have all 
segments comparatively larger than the corresponding segments of fore and hind legs. Tympanal organs are 
present in metathorax. The abdomen has only first seven segments visible, whilst segments VIII, IX and X 
are telescoped and invaginated in segment VII. Spiracles are situated on the first seven segments, and are 
clothed in concolouration scales as that of thorax. Wing expanse is 42-52 mm. (Plate II, fig. 3). Fore 
wing long and narrow, approximately three times as long as maximum width, apex a little less than right 
angle, apical margin straight with anal angle rounded and approximately a right angle (Plate II, fig, 4). 
Its colour varies from pale brown to dark dusky fawn irrotated with dark specks and blotches with a small 
single prominent white speck in the centre near the lower angle of the cell. Hind wing is pale suffused with 
fuscous. Frenulum is pi'esent (Plate II, fig. 5) . The wing venation in the fore and hind wings is not identical. 
The specialization is by atrophication rather than addition of veins. Costal vein in fore wing is absent but 
sub-costal is present and unbranches. Vein Ri emerging from the middle of the cell extends beyond it 
while vein R 3 terminated in the apical angle and veins R^ and R 5 bend down towards the apical margin. 
Mi is distinctly separate and starts from the upper angle of the cell. M 2 approximates basally to vein 
which arises from the lower angle of the cell, M^ is distally fused with vein Cuia, vein Gu 2 being absent. 
There is only one anal vein present. In hind wing vein Sc+Rj is fused with vein R^ bust only at one 
place thus forming a small additional cell near the base of the wing, vein Rr, is reduced to a single vein. 
Vein Cua is also absent here but two other anal veins are present. 
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JAGGERY (GUR) MAKING IN ANDHRA PRADESH 

By 

T.,' Venkatapathi and N.. V. Mohan Racj ■ 

^ ^ ^ Pradrsli 

Introduction ■ 

A NDHRA Pradesh produces annually about four lakhs tonsOf Jai^xery out <>{ uhidi abmu UjJHiO air 
(^ exported outside the State. It is one of the ancient clecentralisc'd eoHai><- InduNtrles «‘f)nsuniin '4 m\ht 
65 per cent of the cane production in the State. It plays a dominant role in (lie r< <inf)!n\ of the enhi\ator 
besides iniluencing the production of Sugar to a marked extent. 

The quality of GW is decided mainly by its colour, taste, consisteii(*y, structure and kerpiiuy <|ual!ty 
which are the main Physical Characteristics. The best quality ofjaggxu'y should possess a \ery light or 
golden yellow colour, should be very hard to touch giving a metallii' sound, crystallim* in structure and shfmhi 
keep well for a long time in storage. The chemical composition of Jagg(ny and its cjualiu are depemlant 
on the composition of juice from which the is made. They dcpetul on a number of iaciots namely, stfil, 
climate, variety, nature of cultivation, the stage of maturity at harvest and the rmuhod ol‘ pn*|)aratif>n of 
giir. ■ ■ , ■ ■ 

The Government of India have called for the proposals to make tlu‘ gnr nufrc' phmsing to the eu*. 
more clean and better marketable”, (1) Lighter yellow or golden yedlow colour g(»es with good cpiality 
jaggeries. It depends upon the variety of cane and other factors including ciariiicalion methods. 

Use of bleaching agents like “ hydros ” or hypo ” is not desirable as the lighter rohmr gained by such 
use is not of long standing and the addition of ciarificant is supposed to iinpa,rt harmful nutritional 
qualities to the Jaggery. 

Cleanliness 

Jaggery is nothing but the concentrated cane jutct* with the impurities remo\Td. Mlie 
impurities present in the juice are generally of two types- -One in solution and th<‘ others in sitspeiiHiori. 
The suspended impurities can be removed by mechanical meth(>ds such as fihrati^an. d’hosc in solution 
cannot be removed unless they are precipitated. They are generally coagulaUxi during the process of 
manufacture of Jaggery by the heat as well as by the action of some daiificants. 'Hi<‘ coagulated mass rises 
to the surface during the preliminary stages of boiling when they are removed by pc-rhiraied ladles, llu* 
Chemical clarificants added to the juice to effect best coagulalioii*sh<)uIcl not be of such type as om* harmful 
to human consumption and they should not affect the taste or smell oi* tlu' huai product. 

Market 

Jaggery is manulactured in different shapes in the different districts. In th<‘ Anakapalh' an-a 
it is made into bucket shaped moulds while in (h)davari district it is cast into slabs. Cihittoor produc(‘s gnr 
in ball shape while Hindupur supplies the commodity in small pellets, 'rdangana lugion prepartN in ('vlin- 
drical form. The different shapes of the Jaggery and their marketable value in different markets of the 
country as also their influence on the keeping quality and the facilitic-s for dc'spattij an‘ to b(‘ investigattab 

Packing and Storage 

Jaggery from Anakapalle is packed in hessian cloth and exported oulsid<^ in wagons or iorritss. 
After the onset of monsoon the Jaggeries absorb moisture and heconu^ soft and nni into molasses. 
Such loss in storage is estimated to be above 15 per cent. Trials conducttxl at Anakapalle on tlu* storage 
methods to evolve a method ofpacldng for best storage indicated that the jaggery tnouids wra}>ped in allm- 
thene film and hessian kept up their consistency and colour while otlua' meth{)ds including tin* (amtroi w<‘rc 
not to l^e effective (6). 


Work Done at Anakapalle 


\ arahalu (11) did extensive work on Juice composition in relation to Jaggtu'v C|ualitv and classified 
jaggeries into good and bad ones based on chemical comj)osition and physical features. 
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Structurally the good jaggeries had an extensive, hard, crystalline internal core covered on the outside 
1 ly a thill hard and compact envelope which is more deeply coloured than the core while the bad ones had no 
well defined cores and envelopes. The crystals were well developed and approached the form of an ideal 
candy type, while the matrix was localised in the envelope in good Jaggeries. Micro structural studies 
revealed that the impurities had an adverse affect on the size, form, habit and contour ol' sucrose crystals. 

Studies on the moisture relations revealed that good Jaggeries were characterised by openness of texturcu 
greater strength, more texture to hold more moisture in surface solution without yielding and lower amoimls 
of bound water. Recent work indicated that the entire gur — moisture relationship and their effects are 
governed by the equilibrium humidity of the gur, 

Varahalu also observed that in the case of good Jaggeries the rate of boiling was great and the 
temperature of setting was high and the time taken for setting was small showing thereby the lavourable condi- 
tions for nuclii formation and crystal growth. 

Finally he established that there was no relationship between the initial purity of the raw juice and the 
q uality of the final product and concluded that the non-sugar organic matter in Jaggery constituted the main 
controlling factor in determining the crystallinity of sucrose and so the Jaggery quality also. 

It was also found (1) that glucose and chlorine were responsible for bad keeping quality. The impuriiit's 
in apprecial)ie quantities of organic and inorganic constituents in a colloidal and freely dissolved condition 
made the jaggeries hygroscopic adver^ly affecting the keeping quality. It was found (1, 4) that the superior 
quality of jaggery was due to low organic nonsugars, low ash content and higher phosphate content. 


pH control 

based on the recommendations of Dutt ■ (8) control of pH of juices during boiling was studied 
l)y using B.D.H. indicator papers. The experiments at Sugarcane Research Station, Anakapallc 
revealed that liming to pH 6*0 in the case of juices from mature canes resulted in good jaggeries (4). 


Cl arifi cants 

The various clarificants used in gur manufacture are classified into two categories, (i) vege- 
table clarificants and (ii) Chemical clarificants. The vegetable clarificants included Dcola [Hibiscus jiculneus) 
Biiencli (Hibiscus exculentus), extracts of castor seed and groundnut seed, but none of them were found to be 
as efficient as lime under Anakapalle conditions (4, 5, 6, 7). The Chemical clarificants tried were lime 
water, superphosphate, potassium metabisulphite. Potassium biphosphate, lime sucratc, Sodium Carbonate 
and Sodium bicarlx)nate. It was found that among the clarificants used lime alone yielded good quality 
jaggeries. Better quality of consistent with colour and crystallinity was obtained when ‘ Lime sucratc ’ 
was used as a clarificant. Addition of lime in combination of 10 gms. potassium mcta])isulphite to about 
180-200 lbs. juice resulted in jaggeries of fairly good quality. The use of Sodium salts was found to l>e 
definitely harmful to the setting qualities of jaggeries (7). Recent studies indicated that lime sucratc 
extract of sukhlai bark have been found to considerably improve quality (10). 


The Use of Superphosphate 

Superphosphate is commonly used to supplement the juice phosphate in securing better clarification, 
since it is the most easily available cheap form of phosphate. Superphosphate is acidic in reaction and 
hence by itself holds little promise in good jaggery making. Superphosphate added to the mature cane juice 
at 0*05 per cent level as advocated l)y Bombay was found to affect the setting of jaggery, though the colo 
was good (5) . This may be due to the fact that the acidity of raw juices under Anakapallc^ conditions is more 
than in Bomba\’ where su})cr alone was reported to improve colour without affecting the consistency (9). 
Similar results were reported from the Hospet area in the present Mysore State where ])H of the soil and the 
cane juice were seen to be considerably high. There appears to be a difference in the nature of juice acids 
at natural pH levels of al^out 5*2“5-7 l;)ringing about the differential reaction to clarificants (9). This 
needed (‘xtensivc study. I’liere was a poor setting when the superphosphate was alone added in the case 
immature and deteriorated juices (5, 6). For ‘ immature V juices though there was setting, the jaggery was 
soft when compared to ordinary jaggery made with the use of lime. Studies were conducted (5) to see if 
the hardness due to lime treatment and colour improvement due to superphosphate could ])e achieved by a 
judicious combination of both, especially under adverse conditions such as immature and deteriorated cane 
when high liming has to be resorted to for proper setting. 

In the case of immature juices when the juice was limed upto 7*4 pFI and delimed to pH 6*4 by addi- 
tion of superphosphate solution the jaggery was golden yellow. But the gur was not very sweet and did not 
present any crystalline strutcure (5, 6, 7). With mature juices the best jaggery was obtained when the juice 
Avas limed to 7*0 pH and delimed to pH 6*0 with superphosphate solution. It w^as golden yellow in colour, 
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hard to scratch and very sweet in taste. Better jaggeries were obtained when lime suerate was used as rlari- 
ficant. Addition of lime alone to pH 6-0 gave also good jaggery but inferior lo that from lime suerate 

treatment,.. ' 

In the case of deteriorated juices jaggeries of good quality was obtained at pH 6*<» when iina* suerate 
was used as a clarificant. Addition of | lb. of old jaggery powder at the setting stagr* liast(‘iH*d ll}c‘ senting. 

Problem in Gur Making 

In the light of the above findings, the chief problems of this industry in Andhra Pradesh fall into 
three categories namely (1) furnaces and pans (2) clarification and boiling and (3) stnragi* nuaiaxls. 

Qum^ in boiling is essential for producing good quality jaggery, llie boiliiig should }><* ilom* with 
minimum fuel consumption for which the bagasse and the trash are used. An efiic'ient lype‘ of iurnaca^ 
satisfying these two requisites is to be evolved so that the grower is able to harulh* larg<‘ quantities of ran<* 
for gut manufacture. At present the use of ^ Sindewahi ’ furnace and the improved (dodavari i\irnae<‘ wltli 
doulole grating is advocated by the cane development department. Wide shallow pans an‘ also ree<jm» 
mended for boiling cane Juice to facilitate quick boiling and also quick cooling after th<' ('hangi* has lKH*n 
brought down. 

In the process of clarification of juices for obtaining good jaggeries with coloitr and hardness, suilabh; 
clarificants are to be prescribed based on suitability of such clarificants for a particular tract. different 

clarificants added by varying their concentration depend upon the stage of crop at harvest fijnmaltin% 
mature and deteriorated). The chemical composition of juices with a definite range of the corrstituents 
responsible for the quality oi gur has to be fixed for each stage and for each cane growing tract. Hmice a 
detailed study of their aspect conducting a series of trials is essential. The work is under way. 

The pH of the juices varies from tract to tract due to varied agronomic factors. Addition of the 
clarificant to a particular pH level was indicated in many trials so far conducted. Henca* control of pH 
during the process of boiling and addition of different clarificants at different stages of maturity an^ esstuuial 
to obtain jfwr of good quality. 

Under the storage conditions the keeping quality is to be studied and correlated both with the chemical 
composition as well as with the changes in atmosphere like, temperature, humidity etc. It is the experience 
of the cultivators that jaggeries from certain soils or from certain tracts or from certain varieties can keep 
well for a long time. The factors responsible for such behaviour need investigation. 

In the Godavari district jaggery is packed in trash and palmyrah leaf baskets and stored in Pucca godowns. 
The jaggeries are made into slabs of 2"-3'^ thickne.ss under convenient sizes. In the monsoon months the 
godown is smoked by periodical burning of Paddy husk on the floor to reduce liumidity of the enclosed 
space. This method of storage is popular in the district and found to l)c efficient. The scientific aspects 
of such storage requires detailed study. Experiments are being conducted in this line at the Sugar* 
cane Research Station, Anakapalle. " 

Conclusions 

There is a great scope for the improvement of this industry in Andhra State. Jaggeries from different 
tracts made under different agronomic conditions varied widely in their quality (3)*. The causative factors 
responsible for differential behaviour need a survey and a thorough investigaton in the different tracts. 

Problems in gur making have already been indicated. 

The chiefmarkets for the export of^w in Andhra Pradesh are, of Anakapalle, Godavari, Chittoor, and 
Hindupur tracts. ^ The influence of the shape o£ gur made in each tract and the facility for packing, export 
and on the keeping quality need careful investigation. Work on the above aspect is being carried out. 

In the recent years, there is^a demand in the international market for Indian gur. The gur is to be 
exported in ships under high humid conditions on the sea and a special study is also essential for its storage. 
Previous experience on such an export necessitated a thorough investigation and certain chemical standards 
for such jaggeries are also to be fixed to keep the in good condition for a long time and to withstand the 
high humid conditions on the sea so that the name for Indian is established in the foreign countries. 
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LODGING IN SACCHARUM SPONTANEUM L. 

■By ■ 

O. P. Nagi and D. N. Mishra 
(Sugarcane Research Institute, Pusa, Ihhar) 

Sacchanm lodging has been studied both from morphologicai and phxsiolnoical aspects 

by several workers [Borden (1941-42), Das (1936), Khanna (lS)41i and Dutt Hm]. In vugar<*aiir 
lodging has economic importance in as much as its effect on yield and juice (juaiit\-. In Sm t harnw sjmilaut mii 
L., however, lodging was reported by Dutt in some of the forms at Coimbatore in 1951-02. During dir 
course of evaluation studies of the forms of wild-Saccharums collected at this institut<a^ some idnns of ,S. 
sponlaneiim lodged heavily (Plate I) and assumed trailing habit. These forms weix* studied in some <iriail 
especially with regard to their flowering. 

The lodging forms viz. N. 33, N. 34, N.R. 3, W.S. 30 and W.S. 32 showed abnoional llowei ing bt'das iour 
in comparison with other erect Sorms oi' S. spontane uni. Generally the flowering was wry spars<‘ and only a 
few clumps in a plot possessed flowering stalks. The flowering was conflried to those stalks which liad eitlier 
somehow escaped lodging or to new shoots thrown out from the basal inlernodes ol lodged stalks. I he bulk 
of the mature stalks in a clump continued their vegetative phase tilMiarvcst and showt‘d no tracf* ol floral 
primordia during frequent examinations of the growing point. Such stalks acquired gnait lengths even 
upto 6*1 meters in one case) and assumed trailing habit. 

There was a marked difference in the biometrics of clumps with flowered stalks ’flow<‘red idunips; 
and clumps without flowered stalks (non-llowered clumps). It is quite a])parent fnan 'Table 1 that tin* p(‘r- 
centage of flowering is very low in all the lodged forms. Non-flowering in them is associatt'd ^^ith incrt*a,s<*<! 
number and length of stalks and internodes per stalk with decrease in girth. I’he ])i*rc<‘ntagi* of fltuvering 
bears little relation to the percentage decrease or increase in biometrics of stalks and inteniodes iintemsity ol* 
lodging). N.R. 3, however, is an exception to the general percentage increase or d(‘crease in f)iom<‘tric*s as 
shown in Table I and shows little difference between biometrics of flowtued and non-flowered clumps. 
There is increase in girth of the stalks instead of decrease in non-flowered clumps in thi-; particular case. 

;Table I ■ ■ 

Biometrics'^' of flowered and nonflowered clumps in lodged forms r/ Saccharum Spontaneum L. 
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Per- 

cen- 

tage 

of 

flower- 

ing 

Flow'ered Clump 



Non-Flowered Clump 



Stalk 

Internode 

s. 


Stalk 


fntc-rnodes 



\:i 

i Lcn- 
Num-' 

;(cms.) 

Num- 

ber 

Len- 

gth 

(cins.) 

Girth 

(eras.) 

Num- 

ber 

Length in cms. 
with percent- 
age increase 
in bracket 

Number with 
perct.-ntage 
increase in 
bracket 

Length in cms. 
with pi-rcentage 
iricn-ase in 
bracket 

Cflrtl'i ill nns. 
with pereeiit- 
ag<- d('<‘rease 
in j>ra< ket 


13-8 

4-60 228*72 

■ ! 

20-25 

10-83 

-52 

28 -601482 -85 (110 -2) 

36 -GO (80-5) 

12-97 19-8! 

•'ll 

il!J-2i 

'■■N.34...:' ..pi 

7-8 

2-65 213-12 

17-65 

10-50 

: - 54 I 

31-0 

364-80 (71-1) 

32-40 (83-6) 

13-44 (2B-(),i 

•52 

( 3*7) 

N.R. 3.,.' 

13*9 

1-95 244-25! 

1 ■ : 1 

21-60 

12-27 

•45 ; 

13-95 

269-12 (lO-l) 

23-25 ( 7-6) 

' 1 

•12-52 ( 2-0,1 

-18 


W.S. 30 

6-4 

1-10 199-00 

20-00 

12-69 

•52 ' 

24-11 

433-69 (117-9) 

■38-00 t9()-0i , 

' ' 1 

15-27 (20-3! 

•51 

'1-9,. 

AV.S. 32 

6*2 

1-50 194-77 

16-10 

14-25, 

•39 

22-50 

610-52 (213-4) 

44-95 (179-5) 

17-72 (24 -3 i 

•38 

:2-ti 

^Average of 20 readings on stalk basis 












In an .experiment of artificial lodging three normally erect forms viz. W.S. 2r>(S), W.S. 26 and W.S. 29 
ancLqne aornTally lodging form viz. W.S. 32, after being similarly cultured, wen^ subiect(‘d to mechanical 
lodging by means of fixing bamboos across the plant rows making the plants level with' the ground surlac(‘. 
It was observed that all the mechanically lodged plants exhibited vigorous tillering at the* })a.se. 'Tiie ten- 
dency was more pronounced in case of W.S. 25(S) and W.S. 26 of the erect forms and was lou est in the 
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LODGING IN SAG CH ARUM SPONTANEUxM 


Plate I 


I’lG. 1. A lodging form 




i'lCL 2. An erect form 
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lodging, form viz. W.S. 32. All the plants .showed a tendency to l>ec.om(MMX‘Ct with lc»ps !K*iic!ing upwards 
with/'the' growth; but fi'es.h bamboos were fixed each month (for a period ol Ibur^uiouthsj to keep the plants 
horizontal with the ground level till the flowering' began. The vigour in tillering was lost in W.S. 2h and 
W.S. 32 after two . months and both the forms assumed lodging ha!)it. I’he remaining two forms namely 
W.S. 25 (S) and W.S. 26 were persistently bending upwards and throwing fresh tillers at the basf*. In vrvci 
forms there was also a tendency of buds germinating and throwing out side-shoots whieh nivariafjly m*m 
erect and were continually removed. The observation with regard to an<i penamtagt* of flnwering. 

pollen viability, anther dehiscence, size of arrows and height of flowered and nnfiourred stalks 
(Table II) showed a difference of two to six days in flowering between all llie ineehani^'ally lodged fornis and 
their controls. There was a general lowering of the percentage ol flowering and size* of arrow w ith virtually 
no difference in pollen viability and anther dehiscence. Both flowering and non-fiowerittg stalks iti uierha- 
nically lodged plants of W.S. 29 and W.S. 32 became longer than the controls but inereijsc' in kmgth of nn- 
flowered stalks which continued their vegetative phase and assumed trailing Imbit was ol a marked (h‘gree in 
W.S. 29 a normally erect variety (Table II). This induced lodging in W.S. 29 was aecompanied by a marked 
lowering in flowering percentage. 

Table II 


Observations'^' on flowering of artificially lodged and coniro! jdnnts 


Form 


W.S. 25 (S) C 
T 

W.S. 26 


W.S. 29 


W.S. 32 


Date of 


Percentage! 

fl,„v.Ting : 


Anther- j Pollen ' Siz<! of 
dehisence | viafoilhs' arnn\ 
pereentagej perc<*ntage ' inrlies 


Average 
iieigiit ol' 
arrowed 
stalk ein?*. 


30-9-56 
4-10-56 
11-9-56 
14-9-56 
22-9-56 
28-9-56 
18-9- -56 
20-9-56 


100 0 
53-1 
99*7 
61 •! 
88-5 
27-4 
93-3 
I4>6 


990 
980 
100 -0 
99-6 
99*6 
99-0 
100*0 
99*6 


96*4 
95*5 
97*5 
98*8 
91*8 
91*5 
99 •2 
97*8 


24*3 13*4 26t}‘2 

'■22*7 V 11 *9 . 273*5 
24*1 x 7*9 259*9 

22 *5 X 6*3 211*1 

^ ■! ■ 

26*7 X 7*8' 228*9 
;l4*5x 6*0' 331*9 
27*!.. 7. f 243*8 
15*1 6*1 282*2 


As erage 
heigli! uf 
uiiarroweil 
stalk euw. 


197 *'5 
lakri't 
21)5*'! 
Not. 
56!M 
■; 245*2 
341 *8 ■ 


* Average of all clumps in a row and on stalk basis C stands for control and 'F for nu*cliani<'ally lofige<!. 


Lodging in Saccharum spontaneum L. has been exhibited by only fivc^ out of 97 diffeiTni ty pes of clones 
collected so far. It could not be produced by the external mechanical .stress in two of the three erect clones 
whereas it w^as easily reproduced in the lodging type namely W.S. 32. 'fhe charactm' for ‘ ereetiuyss ’in the 
majority of the erect varieties is such that it is not easily influenced by external mechanical stress. In W.S. 29, 
how'ever, which is normally an erect variety and which assumed lodging habits as als<> {‘xpressed hv low 
flowering perc:^ntage and marked lengthening of unarrowed stalks, the character for ' erectiK'ss ’ is etisilv 
influenced. The characters for ‘ erectness or ‘ lodging ’ seem to be inherent characters of tiu* c'ioiu's and 
the genetical behaviour of the characters, as also the individual and combined tdlects of extentai factors 
including placement of setts, deserves study. Internal factors responsible for lodging have been fuih studied 
in these forms and will be reported elsewhere. Truly erect and lodging forms are distinguishable at 

juvenile stages but some like N.R. 3 show no distinction at juvenile stage but lodge later on. 'Ffie erratic 
behaviour of N.R. 3 (Table I) and also its partial lodging habit (with some trailing stalks here and thvrv) 
in sulisequent seasons, under similar cultural and environmental conditions, suggest some gtmetical attribute 
of the character for ‘ lodging ’ in this form. 
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CROPPING UNDER IRRIGATION 


By 

R/ D. Rege 

(Parry & Go. Ltd., Madras) 

Objective 

f ROPER utilisation of available irrigation water depends upon the knowledge of the amount of water 
consumed in growing each crop and the efficiency with which it can be applied. Such basic information 
would be essential to the Government in framing cropping patterns for any irrigation project with a view to 
utilise the water to the best advantage throughout the year. It would be also useful to the agriculturists in 
planning individual farm systems and improving irrigation practices. While in the humid areas any wide 
change in the existing cropping pattern and agricultural practices may not arise, these will have to differ 
greatly in the case of arid tract, if one is to achieve the most efficient utilisation of limited water sources with 
the minimum construction cost of canals and distribution systems. It is, therefore, important to determine 
in advance more about the amount of water required by crops so that maximum production can be obtained 
and a well plannd cropping pattern can l)e formed. 

Water Requirement 

Scientifically “ Water Requirement ” is defined as the ratio of the weight of water absorbed by a 
plant during its total period of growth to the weight of dry matter (exclusive of roots) produced during the 
same period. This is generally determined by pot culture method under controlled conditions without any 
losses by percolation and surface evaporation. For farmers, however, the water requirement includes water 
used by plants in transpiration and for production of tissue, water lost by evaporation from the soil, and 
water normally lost during irrigation due to seepage through water channels and distributaries and as a result 
of inefficiencies in the application of water in the fields. In determining the total water requirement under 
field conditions the following items are thus to be considered : (1) Evotranspiration or consumptive use and 
(2) irrigation losses including run off and percolation. Heavy losses have been observed due to evaporation 
from the storage tanks and percolation through the canals and distributaries even before the water reaches 
the field. In the Deccan Canal tract these losses are estimated to be over 40 per cent of the total water stored 
in the catchment. 

The water application efficiency on any given farm is often very low. Isralsen found that efficiencies 
as low as 20 per cent are very common and that for a relatively large area the average efficiency may not 
exceed 30 to 40 per cent. Perhaps the greatest single factor influencing the water needs of the a farm is the 
soil. Although in tlieory the water needs of a crop grown on light sandy soils should be no greater than 
if it were grown on a heavy clay, the wTiste is usually larger because of high infiltration rates and thus the 
irrigation efficiencies are often very lowv Further, owing to the low storage capacity of this soil more frequent 
irrigations are required, which combined with the lower efficiency may result in excessive water use in a 
given field. Th<‘sc elficiencies can be, however, improved greatly by the adoption of proper methods of 
irrigation suited to different soil types, their topography and the crops to be grown. Furrow, sub- irrigation 
and sprinkler irrigation are more efficient in this respect. 

Several methods are used in detcrniining when to irrigate any crop and the amount of water to be 
applied. Most of tliese, however, give more importance to the control of the irrigation interval than to 
controlling irrigation efficiency or the amount of water delivered in the fields. Some of the most important 
methods include growth measurements, soil moisture determinations, day degrees of temperature, tensio- 
meters, nylon j)locks and evaporation data. It is generally accepted that for the crops with well developed 
root system pcnmieating the crop root zone the use of water should not be influenced by moisture level in the 
soil so long as it is a]>ove the permanent wilting point. It would be thus evident that, if the amount of 
readily available moisture that can be stored in the crop root zone and the rate at which crop is using water 
are known, then over- irrigation and w^aste of water in many cases can be materially reduced. The objective 
approach to determine the amount of water to irrigate a crop thus involves the following steps: (I) estimation 
of the water required to fill a loot depth of soil to capacity, (2) estimation of the crop root zone, (3) estima- 
tion of soil permeal)ilily or the rate at which water will enter the soil from surface application of irrigation 
water, (4) calculation of the time the head of water available should be applied to a given area of the soil 
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of a luiowri permeability to provide the required quantity of water and (5 ) adc)|)li<)n of |)rf>|Hnyinciliod of 
irrigation suited to the soil type and topography. 

A great deal of work on the above lines has been done at Padegaon in the IPanbas State and a! Risaluala 
in the old Punjab. Suflicient information is thus avaiiable on the evolranspiratinn or tin* eonsiniipu\'«‘ use* 
of water which can be obtained from the annual reports and pul)ii.sh(*d papers. 'rh(‘,se n‘-;uiis ran thus fcjm; 
a good background for framing cropping patterns for the new projerts basiul on the ineteomlogiral «'ondi- 
lions of these areas. In United States several formulae have been developed for the !ransr<*r of eonsuinp* 
tivc use data from one area to another. It has been found that as irrigational re<|nireinems at efan|>arai)fo 
stages of growth are related to evaporation from freewater surfactu this iact Ibrttis tlie niosi pi'aeiieai meun^ 
of transferring irrigational requirements and consumptive use data from one ar<*a to anoihe?*. Ai iaatrinv to 
Alusgrcive (1950) the relationship “ F ” between the water lost from a giv(m eropp<*(l area and uaier e\ ap(H'a- 
ted from an ecpial free water surface using standard open pans conu‘s to on an a\t‘rag<*. If. hos\e\<‘r. 
for any area data of evaporation from free water surface are not available, other ehmaiie data ( an he 
for determining evotranspiration potential. Blaney and Griddle fPlaO’! have in theii- tbnnula taken into 
account the mean monthly temperature and monthly per cent ol‘ aimuai daytime hours. Ptannan 10 IP*. 
1951) has based maximum evaporation on an energy balance concept. I!is eaiculatiotis itnoKe the um- ni' 
the following (1) total monthly radiation estimated from hours of bright sunslsita*, 2 nteatt nionthb air 
temperature, (3) mean monthly dew point temperature and (4) mean wind sptu'd. Based on !^‘nnia,?rs 
method the Meteorological Service in England issues an estimate for maximum evaporation from erop land 
as a guide to irrigation. It is lelt that the Agricultural Meteorologic.il Section in i^>ona. can useliiliy talo' 
up this work, in view of the large area which would be coming under irrigation with the new vast irrigation 
projects. This will obviate the necessity of conducting basic experinuaital w.ork on water reffijirements of 
crops for each of the areas. 

There are, however, certain factors which are likely to mask the iratisi'er of the esotraiispiradon ratios 
fully to other areas based on climatic factors alone. Among these the pn‘sen<'f‘ of water table is oi* primarv 
importance. The water table can be of sufficient height to prevent optimum growth or it <*an be low {‘nougls 
not to interfere wdth aeration and at the same time of just sufficient height lo provid<‘ watfu' lor <leep root<*cl 
plants. ^ The experimental work at Padegaon has showm that the presence of wauu' at a de})lh of 4.1 ft . has btum 
beneficial both from the standpoint of increase in yield by 20*6 per cent and n‘ductifui in w’ater“}'e<|uirement 
by 34-0 per cent in the ca.se of sugarcane crop. Another* factor of importance* is the abiHt\‘ of crops to with- 
stand soil moisture stress. The relations of irrigation requirement to meteorological et)nditff)ns deserib-d 
above have been worked out on an actively growing or turgid crop and th(‘se will niiurallv be ailbetrd in 
case of arbitrary irrigation intervals as often adopted in the irrigation nianageinent in India resulting iti 
moisture stress in soil. In the Deccan Canal Tract of Bombay State fluctuating irrigational intervals which 
are followed by the Irrigation Dept., more for the convenience of the canal managemi nl meate su<-h moisture 
stress conditions in the sugarcane crop specially during the summer montiis. s(*riouslv afhauiiig the grow th <?f 
the crop. ^ In the canal irrigated areas of Madras and Andhra States the .svsU'in of closure of' the viunils 
annually for a period of a month or more during summer has been also highiv deh*t(*ricms to (ouu* both from 
the standpoint of growth and increase of borer and other pests. It would be thus evident tfiai under such 
conditions the relationship with meteorological factors vvoulcl be hardly as dost* as obtained thecarticalh . 

Cropping Patterns 

In fitting a cropping system to any irrigation project it is not only nec(*ssarv to know the water retiulre- 
ment of each crop, but also the actual demands at various periods during tlie season, 'flu* general setim-nee 

0 peak demand as well as the comparative duration of water need would lx* similar for' vaiTms n'gions, 
although the actual water requirement and seasonal dates mav fluctuate considerablv. It would bt*"'duis 
imcessary to determine the water requirement of various crops per each month and to utilise such inlbrmation 
lor Iniming cropping patterns with a view to obtain maximum crop production with }imit(*d w'aU'r supi)li(‘s 
Earlier m summer the crop matures the le.ss water it needs. Accordingly the adjustment of tlx* seasonal (*ro])s 
to Jong term crops should be such that the latter, wffio grow throughout*tlie period of maximum transpiration 
and thus tend to have heavy water demands should not suffer in their irrigational requirement at anv tinu* of' 
the year. At the same time a proper proportion of such long term crops as sugarcane, banana and fruit 
trees should have to be maintained m order to utilise the water to the b-st advantage during summer montlis 
when hardly any seasonal crops are grown. 

Problems to be Faced in Irrigation Management 

. y a result of detailed experimental work at Padegaon in the Bombay State and RisaKvala in the old 

1 unjab btate sufficient information is now available on the water requirement of important crops. It has 
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been further shown that the data of irrigation requirements of consumptive use of water as obtained at these 
centies can be tiansferted to other areas by utilising either the data for evaporation from free water surface 
or other climatic data as available for these areas. There would be thus no need to undertake such detailed 
research work for each, region to be brought under irrigation in order to determine evotranspiration for 
different crops. 

In order to achieve efficient irrigation management, however, the following problems require careful 
consideration 

(1) Iir any irrigation project the question arises as to whether the water resources should be used for 
intensive cultivation of crops with optimum quantities of fertilisers and water with a view to secure maximum 
[production per acre thus restricting the total irrigated area or to spread the water on as wide a cropped area 
as possible to secure normal yields. In the present context of the collection of irrigation dues on acre basis, 
the latter method may l)ring in a higher revenue but it would be evident that it would lead to wastage of water 
]>y percolation during the transit of water on such wide areas, and this may be very high in light soils. In 
the case of intensive cultivation high moisture range will have to be maintained with a view to get the 
maxinium advantage ol' fertilisers applied to the soil. Although no one percentage of moisture afpove the 
permanent wilting can })e considered as optimum for plant growth there is sufficient experimental evidence 
to show that the growth rate of various plants decreases markedly in the available soil moisture range and 
that vegetative growth is completely inhibited by the time the soil moisture is depleted to the pennanent 
wilting range. Under field conditions maintenance of high moisture level in the soil throughout the growth 
period woulcl, howe\'er, lead to low water application efficiency resulting in greater use of water than the 
evotranspiration^ potential. The effective check against wastage of water would be, however, the adoption 
of the system ol' selling water by volume which should then make up for any fall in the irrigational dues. 
Further such intensive cultivation would encourage the adoption of efficient' methods of cultivation and 
manuring avoiding losses in transit on wdde areas. 

<2) There is a great wastage of water during transit in the canals and distributaries, wdiich can be 
effectively used fc.)r irrigation by proper lining of the distribution system. While as a result of the experi- 
mental w*ork at Padegaon the irrigation requirement of sugarcane was found to be 95" inclusive of rainfall 
of about 19" during tiie period of 12 months, even 124" exclusive of rainfall at the distributary head allowed by 
the Irrigation Department, is not considered adequate by the cane plantations in the Deccan Canal tract. 
Large scale trials on the plantation estates have also confirmed 95" to be the optimum field irrigation require- 
ment. It is thus evident that the inadequacy of 124" at the distributary head would be mainly due to transit 
losst's. It is estimated that on an average atleast 25 per cent of the water flowing through the canal is lost 
])y seepage and percolation in the Deccan canal area before it reaches the croppecl field. In the arid tract, 
onc(‘ th(' advantage of irrigation is realised by the cultivators, there w^ould be a great demand for irrigation 
whicli. as in the rase of the Deccan canal tract, w^ould exceed the supply mainly due to such high losses in 
transit of' water to the fields. Lining of the canals would thus not only save all this w^ater for crops but in 
addition reduce the chances of water logging and salt efflorescence, as well, as observed on the developed 
canals. 

di ) In India tlie Irrigation Department is fully in charge of the irrigation management. It wmild 
])e obvious that while this department w^ould be competent to look after the construction and up-keep of 
canals and distri])utaries, it is not normally expected to be so well versed in the science of irrigation require- 
ments of crops. The result often has been the adoption of arbitrary methods of distribution of w'ater not 
closely relattxi to the irrigation recpiirement of crops. It is the Agricultural Department w^ho should thus 
have a ju'ominent say in framing cropping patterns and in the distribution of water according to irrigation 
rt‘c[iiircin(mts of' crops. All experimental w'ork leading to the knowdedge of the amount of water consumed 
in growing <‘ach cro}) and the efficiency with wdiich it can be applied loses all its significance and value if 
tlie results so obtained cannot be properly utilised in the irrigation management. 
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CROPPING UNDER IRRIGATION 


ONE-EYE-BUD VERTICAL-AN EVOLUTION IN THE METHOD OF 

PLANTING SUGARCANE 

By; 

Y. R. JoGLEKAR and J. V. Limaye 
Introduction 

^(N the Deccan as elsewhere in India Sugarcane is cultivated as a crop for tin- last two-lhousancl yriws 
at least. For years together it was planted in flat beds. But when new vari<‘ti<‘s wer<‘ Introduca^d llu? 
technique of planting changed. It is now grown in ridges and Ixirrows. As sugar ract<)ri<*s wvrv (‘stahlisluTl 
and large scale planting was started mechanical cultivation also came in gradually, d’o suit (lu* tractor 
working the breadth of' the furrows changed from two feet to anything like five haa. 

But during all this period the material planted per acre never changed. Xo change in the nuinher 
of buds to a sett or in its position at planting took place. In Walchandnagar hrcaidtii of tiu‘ furrow was in- 
creased to 5' for Mechanical cultivation. As the furrow breadth increased th<‘ crop s(*emed to close-in late. 
In such a crop even small gaps appeared to be quite big. To fill-in these ga|>s set*diings froin One-Eye-BucI 
cuttings were planted. This gave rise to the idea of a new method ol' One-IX t^-Bud Wrtical planting in 
Sugarcane. 

Method OF (One Eye Bud Vertical Planting) 

Preparatory Tillage 

This is the same as in the normal planting. 

Treatment to seed-plot 

Fifty, pounds of Nitrogen per acre is given, in irrigation water, in inorganic hirin, oiie month prior 
to cutting the plot for seed-material. This treatment improves the germinability ol' tlu^ seed. 

Cutting of seed setts for planting 

The sett is cut as shown in the diagram. The sett is cut up to 1*5" aliovc* the* bud so tliat the bnd should 
go that much deep in the soil only when it is pressed in it. If this part of sett above the bud is kept more 
than T5", the sett may dry up due to exposure to sun and air. The length of tin.- sett bt'iow tht^ bud does 
not matter as it is to go in the soil only. 
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(i) Mr. Jayaram of Neliikuppuni tried one-eye-bud rayungans and not one-eye but setts. “ Secnod 
biennial cx>nference of Sugarcane research and development workers of India (1954).” 

(ii) Dr. A. K. Dutt of D.V.C. tried one-eye -bud planting — as stated in Soil and Water C 4 onservation 
in India, 'Vol. 1 (3) (April 1953). . 

(iii) Mr. Lakshmi Kantham tried one-eye-bud rayungans for rapid multiplication of sugarcane seed 
iiiateriai The Andhra Agricultural Journal, Vol. Ill (3), 1956. ” 

Experimental Data 


On the strength of the various trials since 1952, a large scale experiment was laid out in 1957-59 season 
in Adsali No. 26/' 


Layout: -A BB A Pattern. 

1 Veal nun Its O.E.B. Vertical planting 8,000 O.E.B. setts per acre. 

B. — Normal planting. 12,000 three-buded setts per acre. 

Ridges arid/furrc)ws:-~-3 *5' apart. 

Plot size: — 10 gts. each. /' 

Manures: — Nitrogen PhosphoriG acid Potash 

nJ pA)^ K,a 

Per Acre -500 n)s. 75 lbs. 100 lbs. 

Replications: — Four in one block. 

No. of blocks: — Oiie each at Ratnapuri, Lalpuri and Veerpuri. 




July-September, 1960] one-eye-bud . vertical planting ' 

Seed’-raU' 

Eight thousand One-Eye-Bud setts per acre. ■ 

.Planting 

Wet planting is easier. Setts are spread over the ridges at a distance of T5' before irrigation. Plots 
are irrigated and when water gets soaked in the soil they are pressed in it vertically. Short end of the 
sett i.e. the end of the sett above the bud is held in the hand at the time of planting, so that the setts are 
planted in the soil in the desired position. 

Rest of the cultivation is t lie same as in normal planting. Manures are applied just near the clumps 
for various doses. - ^ 

If the germination is to the extent of 70-75 per cent (more than 5,500 clumps per acre) only those 
gaps which are more than 3' wide are required to be filled in. 

Literature Review 

We have come across a lew references when we reviewed literature to see if any work has been done 
on these , lines. References are as under: 


No gap filling was done at any one of the sections in any one of the treatments, (termination in O.E.B. 
Wrtica! has been the poorest at Lalpuri. It is worthwhile to note that this plot at Lalpuri has given more 
sugar than the control. 

Discussions 


Win’ reduction in setul rate ? With reduction in seed rate cane produced is heavier and of a better 
quality giving atleast same yield as in normal method and more sugar per acre. Hence use of large quantity 
of seed material is a national waste. (Table I). 

Why one-eye-bud vertical and not Horizontal? 

In an experiment with seed rates 016,000; 7,000 and 8,000 one-eye-bud setts planted vertically and 
horizontally it was observed as in Table II. 

Numiier of canes in Horizontal planting is slightly more . But per cane weight in the same is less. Actual 
weights per 1 gt. plot in Horizontal and vertical planting confirm the findings. 
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Table I 

Observations and residts of hawesiin^^ 


Section of Expt. 

Ratnapuri 

Lai pur i 

\5- 

‘!-p‘uri 

A 

B 

. A 

B 

A 

B 

Date of planting . . .. .. 

24-8-1957 

24-8-1957 

14- 0-1957 

{L8 1957 

16 8, HG7 

05 8 1957 

Germination percentage in 1st. Month 

67 

67 

36.60 

68-80 

55 

55 

Cane count in April, 1958 

47,000 

60,000 

47,000 

71,000 

17,000 

80,000 

No. of millable canes at harvest 

33,000 

36,000 

36,000 

36,000 

30,000 

35.000 

Average No. of clumps/stools in 33’ 

12-50 

17-20 

8-50 

19-00 

12-80 

18-70 

Average No. of canes in clump/stool 

9-00 

7-50 

12-30 

7-50 

12-00 

0-70 

Average No. of canes per ft. length 

2-70 

2-80 

3-30 

3-00 

2-80 

3-00 

Average weight of a cane in a clump/stool . . 

4-00 

4-50 

{ 5-50 

5-00 

4-50 

■LIO 

i\\’erage No. of nodes in a cane . . 

1 37 -00 

1 . 37-50 

1 

j 33-00 

;?8-0(l 

33-00 

38-00 

Average Brix of canes in a ckimp/stool 

21-30 

19-70 

21-10 

21-40 

22-30 

20-90 

Yield in tons P/ A. .. 

56-75 

1 53-00 

72-15 

78-54 

5-M5 

53-95 

Sugar percentage . . . . 

i 12-49 

1 11-69 

12-67 

ii-14 

13-27 

12-69 

Sugar tons P/A. . . . . 

j 7-09 

f 6-20 

9-14 

a -95 

7- IB 

6-B8 


Table II 


Cane Counts Average vvf'ights of 1 gt. plot 

' Canes in 66' Planted A\ rrag<“ yield in tons in 


Seed rate . , Seed rate 



j V'ertical 

Horizontal 


Vertical 

Horizontal 

6000 

.. ^ ..'i,- ;.,,207 ■ 

216 

6000 

()-9{) 

I ■ -97 ■ - 

7000 

186 

181 

7000 

1-45 

1-42 

8000 

O' A ,177- ■ 

r: '244' 

8000 

1-93 

I -64 


Table III 

Labour required for planting 



Ratnapuri 

Veta-puri 

Method of planting 

Men I Women 

Men ■ 

Wonn-n 

O.E.B. Vertical Planting . . 

; ■ 4 

■' '2 ' 

' 2 

Normal Planting 

1 6 i , 

2 ■ 

3 


Is more labour required for planting? 

It is clear from the above table that labour required for vertical planting is not more than is rerpiirt^d 
for normal planting. 

Summary 

(i) When One-Eye-Bud setts are used, there is a great saving in seed-material. 

(ii) One-Eye-Bud vertical planting improves the quality of cane and 


* 
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Jii]y-Sr|)i<^iTij:)ers 1930] , . one- eye-bud vertical planting ; 

: iiij ( uiort* suL*’iU' })t‘r acre. 

>:iv: is savin<»' (jii tranaport. 

ivj Tliis in(‘thf)<! is as (‘asy as the normal method of planting cane and does not require more labour. 

\ i Mnaily !h<*r<‘ is r(‘duc“tion in the cost of per bag of sugar produced. 
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LEAF NITROGEN STUDIES UNDER DIFFERENT MANURIAL AND 
CULTURAL PRACTICES IN SUGARCANE 

By 

S. C. Varma* and H. P. Verma 
(Sugarcane Research Station, Shahjahanpur, Uttar Pradesli) 

Introduction 

aiN assessing the performance of the new cane varieties, stress has been laid on diffiu-ences in their morpho- 
fiJ loo-ical characters, their reaction to various cultural and manurial practices and fiiuilh on _ih(_ 
production of millable cane and recovery of commercial sugar. It is evident that sugarcane variet ies ( i < i 
in their physiological behaviour resulting in differential performance under similar lertilit\ .e\cls ol du so 1. 
The chemical composition of the varieties reflects to a great degree the physiological capar u\ ol tin s< ai it s 
to absorlj and assimiliate the various nutrients available in the soil under a particular set ol climatic condiiioiis.^ 

Recent investigations in Hawaii on sugarcane have been directed towards the search ol aii index ol 
elements of nutritional importance; Clements (1940), Clements and Kubota (1943) suggested that lor sugar- 
cane, the su^ar content of young leaf-sheath, would provide such an index. Clements and A oiigucln . L 
used leaf blades of sugarcane for nitrogen determination and young sheath lor estimation ol potasyuiii am 
phosphorus status of' plants. Borden (1942) and (1944) too used the techmcpie of plant analysis lor the 
determination of nitrogen requirement of sugarcane. 

Insufficient efforts seems to have been made so far to corelate the yield of pne with the variation o! 
nitrocfen content of the sugarcane plant as indicated in its leal under different manurial and cu tin a coiit i ions. 
Mohan Rao and Narsimham (1956) have however found that leaf nitrogen m early growth period was 
hiQ-hlv corelated with cane yield under optimum or sub-optimum conditions oi nutriUoin As lutrcigc n 
is W of the essential constituent of the plant cells, the plant growth is closely related to its intake, and it is 
considered that such a study may prove to be both useful and informative. Ihe nivestigation n^ported in 
this communication gives an inter-relation between cultural and manurial conditions and the' chenueal 
composition of the plant so far as nitrogen is concerned. 

Material and Methods 

The experiments described here were carried out for a number oi years and in all cases total nitrogen 
which includes both colloidal and non-colloidal nitrogen was determined in the first fully emerged leaves. 
Micro determination of nitrogen was carried out by the usual method as recommended by Pregle and 1 icg < 
(1945). The total nitrogen was determined after reducing the nitrates in the presence oi reduced iron. 

The fertiliser was evenly spread by hand on cither side of the rows according to experimental require- 
ments and was followed by an irrigation. For each irrigation the plots were flooded witii canal Wiitci ti 
three inches of water stood on field surface. 

Method of sampling 

Leaf samples consisting of first fully emerged leaves from three difierent plants ol each row oi a plot 
excluding the border rows were collected and were immediately brought to the labonitory cut into suitabk^ 
sizes and" put in an electric oven having a temperature of 95° to 100° for drying. Ihis dried material was 
stored and used for subsequent analysis. 

Results 

J'ariation of nitrogen in leaf under different levels of nitrogen doses applied to the field 

Table I shows the nitrogen content in leaf (averages of three years) under difierent closes (if nitrogeii 
applied as fertilizers (Ammonnxm sulphate). It will be seen that at the start nitrogen content in the leal 
under all the three levels of application is almost the same. But with 125 lbs. nitrogen treatment it iiu^reases 
slightly and then declines gradually till the end still it is higher than at the other two levels. At 75 lbs. 
level, how^ever, it drops rapidly upto August after which the fall is gradual. At no nitrogen level the tail lu 
nitrogen content of the leaf on the other hand is very rapid upto August after which it is gradual. 

*Now Principal, A. S. Jat College, Lakhaoti (Buland Sahr, U, P. 
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July-September, 1960] leaf nitrogen studies in sugarcane 

Table I 

Total nitrogen per cent dry weight in leaf under different Nitrogen levels {average of three years) 



May 

June ' 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

No. Nitrogen, . . 

1*653 

1-415 

M71 

1*075 

1*050 

1*031 

0*969 

0-915 

0*889 

0*980 

75 lbs. Nitrogen 

1*711 

: 1*636 

1*576 

1-385 

1*387 

1*229 

1*198 1 

1-035 

0*982 

i 0-897 

125 lbs. Nitrogen , . . . 

1*681 

1*721 

1*639 

1-593 

1*506 

1*361 

1*228 

1-095 

1*041 

1-046 


When 125 lbs. nitrogen figures are compared with others a very interesting fact emerges out. During 
the earlier period when the absorption of nitrogen seems to be highest in the plant, nitrogen in the leaf is 
maintained at a high level in the higher doses for a longer period in the no nitrogen treatment the fall starts 
from the beginning. 

Variaiion of nitrogen hi leaf under normal and deficiefit irrigation 

In normal irrigation treatment, five to six irrigations were given. One of these was given during April, 
two were given in May and two were given in June, and under deficient irrigation treatment only two irriga- 
tions were given. Natural precipitations were received by both equally. 

Table II contains results of two years — one covering the period upto the rainy season and the other upto 
the harvest time. From the table it will be seen that the diferences in nitrogen in the leaf are shown only 
before the commencement of the rainy season. Nitrogen is higher in the normal than under deficient irriga- 
tion upto the middle of June but when the rains set in (usually after 15th June in these parts) nitrogen 
absorption seems to suddenly shoot up under deficient irrigation. In August and September there is again more 
iiitrogen in the normal than under deficient irrigation.' At the end of the rainy season (Mid. October) 
deficient irrigation, seems to have reacted very favourably to natural irrigation. 

Table II 

Total nitrogen per cent in leaf {dry weight basis) under normal and deficient irrigations 


A 

: June 

July 

Aug. 

Sept. 

Oct. 

Nov*. 

Dec. 

Jan. 

Feb. 

Normal irrigation 

1*606 

1-562 

1*469 

1.439 

1*308 

1*988 

0*845 

0*805 

1-057 

Deficient Irriga t i < m 

1*392 

1.628 

00 

CO 

CO 

1*365 

1-323 

1-022 

0-909 

0*700 

, 

0-887 

H 

1 

May 15 I 

i 

June I 

June 15 

July 1 






Normal Irrigation 

1-562 1 

1*656 j 

1*503 

1-315 






Deficient Irrigation 

I *456 '1 

1*554 

1-484 

1 -366 







This indicates that water is a limiting factor for nitrogen uptake till the rains begin and it is, therefore, 
essential to irrigate during the dry period for better utilisation of the fertiliser appliecl. 


Variaiion of nitrogen in the leaf under piecemeal and single dose application of nitrogenous fertiliser 

Table III shows total nitrogen per cent in the leaf when 100 lbs. nitrogen as ammonium sulphate has 
been aj)plit‘d in one dose with the first irrigation near the sowing time and also when it is applied in fractions 
(50 lh>. at sowing time and four fractions of 12*5 lbs. each at intervals of about a month) . It will be seen that 
nitrogen per cent stands high when the fertilizer is applied in a single dose than when it is given in piecemeal 
doses. Iti the Tabic the figures for no nitrogen treatment are given for the sake of comparison. The figures 
for both the single and piecemeal doses, application are much higher than no nitrogen. It will be noted that 
with no nitrogen the falling tendency is observed from the start but the application of manure either in single 
or piecemeal doses checks this tendency till July after which this fall is gradual in all cases. It indicates that 
the application of fertiliser in the beginning serves to 
if the application is in single dose the plant continue 
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application results it appears that the method of application of fertilizer, when it is louiid (kdicumt in the 
plant is not at all sound in practice, because it appears that the plant does not stand a suddc'u shock and ivsists 
pickin,it up nitrogen when applied in doses but appears naturally to be adjusted to the gradualK taking up ol 
its food from a single large dose application which may have adjusted to this biologicai balaiic<‘ m tlu* field 
during* its long and continuous stay. These observations thus run counter to the tendcncN to ap[}K inanuu* 
in piecemeal doses. The results noted here agree with the observations of other workers Borden 'IT',’' 
in Hawaii found that the best quality of cane was obtained when the total nitrogen had all been applied b\- 
the 4th month and poorest when given in piecemeal at later dates. 

Mohan Rao and Lakshmi Kantham have olrserved similar trends in Andhra. 

Table III 


Total nitrogen per cent in leaf {dry weight basis) under piecemeal and single dose application of KX) lbs. of nitrogen as 

ammoniiim sulphate 


' i 

TiTalincnls ’ 

May 

June 

>ly 

Aug. 

Sept. Oct. Nov. 


Jan. " 

100 lbs. nitrogen in single, 
dose 

1-657 

1-576 

1-624 

. 

1 -443 

i-383 

; 1-238 

1-090 

1-0(M 

0-951 

100 lbs. nitrogen in 

piecemeal doses ' 

1-503 

1 1-578 

1 , 1 

1-551 

1*390 

1-289 

; 1-169 

l-OGO 

! -035 

O-lKi-l 

No niti-ogcn . . i 

1 -653 

I -415 

1-171 

, 

1-075 

1 1-050 

i ' 

: 1 -031 

0-9B9 

0-915 

0-889 


Vanaiion of Xitro gen in leaf due to different time of application of manure 

Table IV shows the total Nitrogen in leaf at monthly intervals in treatments where 100 lbs. nitrogeii 
as ammonium sulphate has been applied near the sowing time or else in May during the tiiiering phase. 

Table -IV 


Total nitrogen per cent in leaf {dry weight basis) under application of fertiliser at sowing time and at tillering time 


Ireatinents 

May 

June 

1 . July 

" 'Aug. 

i Sept. 

Oct. 

- Nov.' ' 1 

! 

Di-c. 

Jan. 

100 lbs. nitrogen at — 









1 , 0-853 

A. Sowing time 

1-933 

1-905 

1 

1 1-688 

i-217 

1-350 

0-946 

. 0-925 1 

1-028 

B. Tillering time 

1-787 ■ 

1-716 ! 

' 1-671 

1-262 

1-227 

: 0-896 

i - 

1-022 

1-015 

0-775 


In general it may be stated that the nitrogen in the leaf under sowing time remains mostly at a higher 
level than under tillering time. As stated before, the plant is better suited to utilise the fertiliser wlum applied 
in the early stages than when applied later. Nitrogen status in the leaf thus supports the ol^scTvation that it 
is advantageous to apply the fertilizer at the sowing time. From Tables HI and IV it ap])cars that it is 
adavntageous to apply the fertilizer in a single dose near the sowing time. 

Variation of nitrogen in leaf with the application of different nitrogenous manures 

Table V gives the total nitrogen in the leaf when 100 lbs. nitrogen per acre is applied in difrerenl forms. 
It will be seen that in all the cases ammonium sulphate gave the liest performance i.c. the nitrogen in the leaf 
remained higher than in other cases. The figures for ground-nut cake were very near those for ammonium 
sulphate. They rise till August and then show a fall upto Noveml^er, after which there is a, gradual rise in the 
figures till the end. Figures for castor cake also show a rise upto August. Figures for l)oth farm yard manure 
and municipal compost show an increase till September (August in the case of ammonium sulpiiate) then 
a fall till November and a gradual rise till the end. Contrasting the behaviour of organic and inorganic 
manure it will be seen that nitrogen in leaf begins to fall from August in ammonium sulphate but with farm 
yard manure and Municipal compost, it remains high till September. The nitrogen availal)iiity of ground- 
nut cake is better than other organic manures under test and compares favourably with that of ammonium 
sulphate. It may be noted that nitrogen per cent in leaves shows a tendency to increase after December under 
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VariatUm of uitraij/n in I ho kqf in different varieties 

.10>r this ex}>rrinient six popular varieties viz. Go. 421, Go. 527, Go. 453, Go. 313, Go. 331 and Go. 557 
\v<‘rc tak<“n and their leaves analysed as before. Table VI gives the data for nitrogen in leaves of different 
\-arieties gi'owii under similar nitrogen (100 lbs. Nitrogen as ammonium sulphate) and irrigation levels. 
It will l)e seen tliat Nitrogen rises in all varieties in the beginning but begins to fail from July onwards except 
in Co. 421. lii Co. 421 the fall begins a month later. In the earlier period the nitrogen is higher in Go. 321, 
(Oo. 537 and Co. 527 lluin in the rest. In Co. 527, however, it remains high till January. 


Table VI 

Total nitrogen per cent in leaf (dry weight basis) in different varieties 



Ju!n* 

.Jub' 

Aug. 1 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

1 , Feb.- 

! 

Yield 
per acre 
(Mds.) 

Co. .. 

1 -im 

i •5{i2 

1 *469 

I -439 

1-308 

0-988 

0-845 

0-805 

1 0*800 

487 

Co. -121 .. 

1-Ii47 

i-7r(2 

1*789 

(•548 

1*317 

0-977 

0-877 

0-882 

0*951 

734 

Co. r»! .. 

Mil 3' . 

1 -671} 

d*50a : 

1-324 

1-340 ■ 

1-067 

1-020 ' 

1 -035 

i ,1-004 i 

, , 1 

816 

Cth 5:1(7 . . 

1*732 

^ ^763 

4*725 . : 

, 1-594 i 

1-438 

1-196 

1-044 

1 0-929 

0*922' '1 

698 

Co. ‘1-33 . . 

1-560 

' 1*793 

1-578, 

1*369 I 

1 -266 

1-056 

1-031 

1 0-946 

I ()*9:50 

855 

C<(. 527 . . 

1 •637 

1-774 

1 -652 

1 *528 I 

1-446 

1-251 

1 1-251 

1-050 

1 ' 

1 0-977 

^ 785 


LEAF NITROGEN STUDIES IN SUGARCANE 

all the treatments. This does not appear to be due to increased availability of nitrogen in the soil, but perhaps 
r(‘la}(‘d to an increase in growth activity in the case of the variety (Go*. 421) under test. 


Table V 

Total nitrogen per cent on dry weight oj leaf of Co. 421 with the application of different types of nitrogenous manures 


'rreatinciits 

June 

.fuly 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Aminoiiinni SulphaU* j 

•530 

1-574 

1-798 

1-624 

1-590 

1-123 

0*901 

1-215 

1 -104 

Ciasl'Or Cfdvc- . . - ] 

•479 

1-519 

1-597 

1-553 

1-592 

1 -048 

0-989 

0-962 

1-057 

'Gr(:mnd,-.niit Cake ] 

■5()() 

1 -578 

1*749 

1 -562 

1-513 

0-897 

0*964 

1-053 

1-060 

karinyaiYl Manure , 1 

•487 

1-305 

1 1-413 ; 

1-493 

^ 1-385 

' 0*960 

i 0-922 

1-028 

1 0-979 

C'.ontrol No. Additional 
’ Nilrog^-n,- . . 1 

•490 1 

1-599 ; 

1-402 

1-344 

1-319 

i 

0-951 

0-944 

0-945 

! 0-982 

N"lunicipal Compost ,1 

-535 , 1 

1-485 

1 -529 

1*591 

■ 1-242 

0-945 

0-894 

0-914 

0-874 


Vnnu tin: yield data given in the last column of Table VI it will be seen that the high yielding varieties 
do not n(‘ct‘sNari}y fiaee high nitrogen in leaf. Nitrogen status, thus like vigour, see nis to be a hereditary 
cliaraeteristit* of* a variety. 

Summary. 

'riu‘ following inter-rclatimis seem to ])e indicated between nitrogen in the leaf and the various cultural 
and inanurial |')nietict‘s:- - 

1. Application of higher nitrogen dose.s are reflected in the high nitrogen content of the leaf and the 
(‘orn'sponding higher uptake of nitrogen by the whole plant. 

2. Nitrogen in the leaf is higher in the irrigated plots than in the non-irrigated plots only during the 
dr>’ })eriod. After the onset of monsoon the differences disappear. 
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, 3/ .Nitrogen in the leaf is always higher when nitrogenous fertilizer, is given in a single dose than when 
applied in fractions (piecemeal doses). 

,■ 4 ,. , .Nitrogen , in the leaf mostly remains higher ■ when fertilizer is applied at sowing time than when 
it is applied at the tillering time. 

5. Nitrogen in leaf is high when the nitrogen is applied in the inorganic lorm. 

6. The nitrogen levels of leaves of the varieties tested do not seem to Ijear any relation with their 
yields.' ■ ' 
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YIELD POTENTIALITIES OF SUGARCANE AND ITS MAXIMISATION 
MADRAS STATE WITH SPECIAL REFERENCE TO SOUTH 

ARCOT DISTRICT 


IN 


By 

S. Vaithinathan 

(Sugarcane Research Station, Guddalore, Madras) 


Introduction 

cnnsiuuptiou oi sugar in India has increased considerably during the recent years. Steps have, 
thcrrlurc, been taken by tiie Government of India to meet this increased demand for sugar, by 
c‘stablishing nion sugai Iric lotics, and also by raising the capacities of the existing ones. Though these steps 
ar(.‘ bound to increase tin* {3roduction ol Sugar the agricultural aspect also plays an equally vital role in 
mcreasing the production <)i sugarcane which is the basic raw material for the sugar industry. It is, therefore, 
])roposed to discuss m this paper the place of agriculture in the sugar industry and how cane cultivation and 
sugar production in Madras State have developed during the past ten years. 

two iactors that go hand in hand in the maximisation of sugar production, are the yield of cane 
per unit area and the quality of the cane i.e. the extent of sugar available in the cane stalks. These two factors 
arc combined and nilled in recent years as “ sugar per acre The maximisation of sugar per acre, therefore, 
lies in the hands of the cultivator of this raw material. 

LffU' cane yiekl has idways Ireen the bane of the sugar industry in this country. The industry had been 
Irequently complaining ol shortage of cane supplied to the sugar factories from growers to keep the factories 
working (‘ven to the minimum period of 1 20 days in the north and 200 days in the south. Hence, if 
all t}u‘ iactories should i)c able to crush to their full capacities at least for 150 days in a year and all the new 
sugar lactories proposed io be established in the future are also to be supplied with cane to their maximum 
capacity, it is es'amtial that the yield of sugarcane has to be increased to a considerable extent. Increasing 
the area und(‘r sugarcane could solve this problem to some extent, but other conflicting factors come in to 
the pirtunn Hence the easier and rational method would be “ Maximisation of the acre yield of cane While 
attempting at this method, care has to be bestowed to produce cane of good quality, as canes of low quality 
i.e. of l{‘sser sucrose content, yield less of sugar. 

Cane Yields in Madras State 

I'he f)liicial statistics go to show that the average yield of cane in India is about 14 to I5 tons per acre 
yiiiy. Ibest' yield figuiH's are so itjw as compared to high average yields of 62 tons in Hawaii and 56 tons 
in Ja,wa. I’hough tlie All-India average yield of cane appears so low, some of the States like Bombay and 
Madras have lieen rec'ording high yields of cane as shown below: — 

B<jmbay -* ‘l•0•72 'Tons , 18 months crop). 

Madras - 38*29 tons (I2 months crop). 

Ill the Madras State (Ih^ sugarcane Development Scheme was initiated in the year 1949-50. The average 
yield ol sugar(‘an<* in this Siat<‘ during 1948-49 were 25*70 tons per acre though yields of 40 to 60 tons per acre 
were being harv«\st{*d f>y individual ryots. A target of 36*5 tons of cane per acre was aimed at by the end of 
tlu* first kivt* Yvnr Plan period i.e. 1955-56 in the cane Development areas. But this target was achieved 
and <*vt‘u exctaThai by tlie cud of 1954-55 itself with 38*87 tons per acre and by the end of the first Five Year 
Plan period in lO.oj-ab. yield of 39*70 tons of cane per acre was achieved. The average yield of cane rose 
upto 41)*ni tons per a(’re during 1957-58 season . Though this is an average estimated yield, yields of cane 
from 40 to 80 tons are very common with the cane growers of this State. Over 100 tons of cane per acre 
has'e b(‘eu o!)iain(‘d by the cane growers consistently from the year 1951-52 onwards i.e. the year during 
wlur-h the sugarcane crop yield competitions scheme was introduced as shown ]>elow: — 


Year Competitions 



Tons 

lbs. 

1951-52 

.. i 96 

140 

1952-53 

.. : 103 

1580 

1953-54 

. . ; 94 

1840 

1954-55 

129 

03 

1955-56 

.. : 115 

60 

1956-57 

.. I 143 

153 
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The alcove iacts go to show the potentialities of obtaining very high yields of cane 


acre 


Sugarcane IN South Argot District 

Nearly one-fifth of the total area under cane in Madras State, is grown in the South Areoi District alone. 
This district has the privilege of having one of the biggest sugar factories in the South with a crusiiing eapa<aty 
of 2,200 tons per day (The East India Distilleries and Sugar Factories Limited at Neliikuppam), and nearly 
2/3 of the total production of white sugar in Madras State is produced from this factory aioiu*. 

The cane cultivation in this district has always Ix'cn of a high standard and the cultivation has Inam 
mostly in the hands of progressive and enthusiastic ryots. Alter the introduction ol the sugarcane dc\‘cl(j{>- 
ment scheme in 1949-50, the cane growers of this district were helped to improv<‘ their cane cultivation still 
further, by adopting the improved scientific methods of cane cultivation as recfomnumch'd by the sugartautc 
section of the State Agricultural Department. This achievement is well depicted in the higli caiu* yici<ls 
obtained by the ryots of this district in the sugarcane crop yield competitions as shown below (I’ablc 1 : 


Highest yields of cane A\'erag<. 
obtained in tlu 




Jiily-September, 1 960] 


YIELD POTENTIALITIES OF SUGARCANE IN SOUTH ARGOT DISTRICT 


Bagiors Responsible for High Cane Yields in South Argot District 

It IS seen from the data shown above how Madras State and South Arcot district in particular, have 
potentialiues for producing high cane yields. Sugarcane is a crop which requires plentiful suppiv of water 
and lertihsers or its growth. The cane cultivation in South Arcot district is mostly under gardenland 

conditions, undei hit irrigation, and this aspect greatly helps in the judicious control over irrigation and the 
economic use ol lertihsers, i vj. nn, 

. 11k next in importance to water and icrtilisers is the selection of high-vielding varieties of cane 

Dependence on a single variety is neither safe nor economic. The cane cultivators of this district have fullv 
understood this important aspect and are, therefore, growing high-yielding cane varieties and are also adopting 
a system ol varietal schedule, with cane varieties suitable for early, mid and late season crushinos lliev 
have readily take.n up to the se ection of varieties as and when nece.ssary as this item of improvement does not 
imolve any additional expenditure. To this extent, the sugar factory authorities at Nellikuppam in colla- 
lioration with the Agricultural Department, have played a vital role in infusing the idea for change of 
varieties among the cane growers, as and when found neces.sary to do so. " 

Sugar Factory at Nellikuppam 

Out ol the total area ol about 28,000 acres under sugarcane in this district, about 10 to 12 thousand 
acres are utilised for the production of sugar by the East India Distilleries and Sugar FaCtorv Limited at 
Nellikuppam. H<>w the adoption ol varietal schedule by the selection of high yielding varieties of cane and 
belter standards^ ol cultivation m this district have been helpful in the increased production of sugarcane 
and sugar, can be .seen m the following Table. & 

Table II 

Am, wider sufiarcane utilised hy the sugar factory for the supply of canes, the quantity of canes crushed and the swwr made 

during the years to 195^-51 ' ‘ 


Year 

Area utilised for 
cane supply in 
acres 

Total quantity of 
■ canes crushed ’ 
in tons 

'Fotal quantity of 
Osugar made in ’ 
ton.s 

No. of davs crush- 
ed 

mn-vj 

10,088 

2 , 29,663 

20,509 

' 132 

1949 50 

10,615 

2,78,239 

25,749 

162 

1950 51 

. 

12,538 

3 , 25,210 

29,982 

182 

1951-52 ' ■■ . y. 

11,622 

3 , 26,117 

28,325 

180 

1952-53 .. ' ■ 

10,648 

3 , 08,671 

27,503 

172 

1953 54 . . ' . . ! 

8,920 1 

2 , 54,587 

23,414 i 

134 

1954-55 ' . .. 1 

10,156 : 

1 

3 , 68,988 

32,272 

186 

I955--50 ; 

11,116 

3 , 49,247 ; 

29,574 

174 

1950-57 

9,118 

3 , 71,291 

33,412 

187 



(vide graph B) and 

sugar uuide has alsu ‘nuTtaisrd from 20*509 tons to 33,412 tons, during the same period i.c., an increase in 
sugar oiuput ufucuirly 63 pta* ctuU. The lesser quantity of cane crushed during 1953-54 is due to the shorter 
niuuhrr ol ciays crushed i.e., 134 days only. In the 1956-57 season the area was only 9,1 18 acres, but 371,291 
tuns oi cane were cruslual and 33,412 tons of sugar was manufactured. It is also woi'thwhilc to note that the 
iactory had biaui \vorking lor about 170 days on an average during eacli season except in the years 1948-49 
mid l!f53-r)4. 
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Jiily-Septeiiibers 1960] 

llie yield of cane obtained by tlie cane growers in this area during the above period is also: furnished' 
below; 


Yea,r , 

Average Yield obtained in Tons 
per acre 

1948-^49 ... . .. 

22-77. 

1949-50 . . . . ' . 

26-21 

1950-51 

'' 25.-94' 

,1951-52 , .. 

27-47 ' 

1952-53 , 

,..29-54 

1953-54' " .... 

■ 28-24''' ■' 

,1954-55 

'25-33'', 

1955-56, 

36-49 ' ' 

1956-57 .. .. 

38-44 


It is seen Iroin the above data that the yield of cane has also shown a marked 'increase from 22*27 tons in 
1948-49 to 38*44 tons in 1956-57 i.e., an increase of nearly 69 perxent. 

Adoption of Varietal Schedule 


1’lie above' marked rise in the yield of cane has been mainly due to the adoption "'of. a systematic 
\’ar!(‘tal scht'dule and changeover' from the poor yielding cane, varieties like Co. 281, POJ 2878, Go. 349 etc., 
that under ciiitivation during 1948-49 to high yielding and rich xane varieties like Co. 419, Co. 449 

i:,md, (,:<■). 527. I’iie area under the different varieties during 1948-49 40 1956-574s furnished in, Table III: 


Table III 

Area: Percentage in each variety 


Year 

1 ' 

1 Co. 281 

Co. 349 

POJ 2878 

Go . 419 

Co. 449 

1 

: Co. 527 

I948-I-9 .. 

.. 1 18-00 

48-00 

27-00 




1949- 50 . . 

24-00 

31-00 

31-60 


. . 

11-37 

l!)50x>l .. 

21.00 

29-00 

27-00 



! 22-00 

1951-52 .. 

.. : l4-n() 

20-00 

18-00 



42-00 

1952-53 .. 

G-OO 

20-00 

8-00 


4-00 

57-00 

1953-6I- .. 

7-00 

: 15-00 

7-20 


1 6-80 

61-00 

1954 T>3 .. 

2-00 

4-00 


2-00 

1 16-00 

75-00 

1955-56 .. 




3-00 

1 27-00 

68-00 

vjm-si .. 




3-51) 

' 48-30 

47-20 

I957-5B .. 


1 


2-70 

57-70 

37-00 

le inirodur.tiou of 

tlu- rich early 

cane variety Co. 527 

ill the year 1949-50 the 

area under 


Co. 349 and POJ 2878 wen* gradually reduced and ultimately in the year 1956-57, these varieties wxre com- 


pleU4y eliminar<‘{l. The other fdgh yielding and rich cane Co. 449 was introduced in 1952-53. Thus 


during the yt'ar 1955-56 the three varieties Co. 419, Co. 449 and Co. 527 occupied the entire area. Go. 449 
has a higher sucrose content than Co. 527 and hence the area under Go. 449 has increased ]>v a corresponding 
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decrease in the area under Co. 527. During the year (1955-56) the sugar factory at .Nh-liikupparn recorded 

a sugar recovery of 9*0 per cent. 

Use OF Fertilisers 

The cane growers of the South Arcot have always been fertilis<‘r uiinck'd and, ihrrrlnrr. ijjey i 

and proper attention to the application of fertilisers to the cane crop. Sulj.)hate nl Aminnnia is vrr\^ isrpli 
used by the grovvers and about 200 to 300 I hs. of Nitrogen per acre are given U) llu- <Top basrd on the 
condition of the soil. The fertiliser is given in three doses. The first close is im’ariably gi\{’ji at tiw bine ni 
planting. As fertiliser mixtures, maniifacturecl by authorisecl aiul r(*cognis('d tlealeis ai<* rraclih ax ahaliha 
the cane growers of the South Arcot district use these fertilisers generally to inenase liieir eaiie yields, 

. ■ ' ' CONGLUSIO.X . 

It could be clearly seen from the data runiished in this paper, how the yii'hl oi' cane and ^ugar produc- 
tion in the South Arcot district have increased by nearly 60 per cent witliotil. anv <*nrresponding inei‘<‘asr In 
the cane area. This is as a result of the adoption of a system of varietal schedule, with high \ ieldiiig eaue 
varieties, proper cultivation, manuringv in'igation etc. and by the adoption ol the improved and seiiaubie 
methods of cultivation. This achievement has been mainly due to the propaganda and ilemonstrat ion 
conducted ])y the sugurcane research and development scheme which has been rmining in tins State Irom 
1949-50 under the auspices of the Indian Central Sugarcane Cominittee. 

In these days vvdien there is great need for the increase in area under food c'rops, and ther<‘ ar<‘ restric - 
tions for the diversion of areas under commercial crops, the methods by which tite niaxiinisatiotj of sugarcane 
and sugar production have been achieved without any incrcxise in area deset'V(*s to be set as an exangdr for 
adoption by others. 

' AOKNOVVIJiDCLMENT 

The schemes of sugarcane research and development in the Afach'as State are prinly fiiit'iiiced Iry tiu* 
Indian Central Sugarcane Committee and to which committee m\- thanks arc* due lor ulilisiiig llie daia. 
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di^£Wicfi Mated 


^9 a New Variety sliowiiag Promise in Tropical Iiwlia 


^jMI^ROX I’.Ml'.Xl (»i su.i*arran(‘ liiroiigh breeding is in progress, at the Sugarcane Breeding Institute, 
(.Minjhaion* since i]u‘ year lbl2. Tiie early results of hybridisation were spectacular in that most of the 
iiuiigeiinus in sub-lropieai India and the exotic varieties in the tropics were rapidly replaced by the 

supeiior lixbrid se(*dling eatit's the Co. canes released from Coimbatore year after year. As 
usually happens in latei* stages o( eroj) breeding, a pliase has been reached since the thirties when the re- 
plaeeineni ol o!<l iniprov(‘cl \’arieli{\s by new ones has been relatively slow. 

In iropieai India, Co. 4ih, seh'cted from a cross between two famous canes, namely, PQJ. 2878, the 
womlrr eane of Java and Co. 280, onc(‘ a cane of promise in several parts of India, was released froni the 
Sngareano Bruudiieg Insiitutu in tiu' year 1933. As a result of its outstanding performance in all the State 
KrM'arCi Stations in tropical India, it was soon released for commercial cultivation. It is today the cane 
' })ai' fexcrjlriK'cJ in India occu])ying the largest area. Among the later releases may be mentioned 

C(j. '119. C-o. } 7o, Co. .)27, (;?). 878 etc. which arc giving a good account of themselves only in certain 
I'CNt rictial areas in ti'opiral India. 

it is n<tt aKva\s that a ])lani breeder succeeds in producing wonder’ strains inspite of a careful choice 
oi parciU'^ and skilliiil s('itu:tion. An overwhelming element of chance is invariably in voivecL It is to be 
ac'knovrlcdgcd that elunice \\as extremelv favourable in the choice of Co. 419. 


Phuto,:;ra}>iis of 8 months old clumps of varic'tics, 

= i ; CIo. 419 (left) and (2) CIo. 740 (right) grown 
at Nrilikuijpam. 

of Cn. 419 it has been the constant endeavour of the Sugarcane Breeding Institute, 
\'urieties better than that variety by bringing into play the useful genes present in more 
sugarcane. It is gratifying to note that such a combination of useful genes has been 


Mucr thr relrasi 
C Aiiubatorc to evoK'c 
aticl mon* varietii*s oi’ 
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accomplished in the new variety Co. 740, a seedling of a cross between P. 3247 and V AllJ}. t wo among the 
many good strains built up at the Institute, as parents, for special characteristics. C.o. /40 is an earls' and 
profuse tillering thick cane, selected and released from the Institute in the year 1949, on account ol Us superior 
performance as compared to Go. 419, in the test plots. This variety has consistently maintained us sup. rionty 
over Go. 419 both in tonnage and C.C.S. per acre, as is borne out by the results ol trials conducted in various 
parts of Bombay State as also at Nellikuppam by Messrs. Parry & Co. Ltd., in (he .Madras State. 1 he 
comparative data obtained in the places mentioned above are given in the loilowing 

Comparative performance of Co. 740 and Co. 419 in respect of tonnage and C.C.S. per acre in parts rf Bombay and .Madras 

States 


, SL . 

Place 

Nature of crop 

1 

Year 

'fonnage per acre 

' C.C.S. 

per ai'i’e 

No. 

Co. 740 

Go. 419 

Co. 74n 

Co. 419 




* 

Bombay State 




1. 

Padegaon 

Adsali 

1956-57 

52 

49 

8*89 

7*24 

2. 

>> 


1957-58 

75 

53 

10-99 

7-<i9 

3. 

, 

Pre-seasonal 

Average 
1956-57 & 

68 

58 

9-32 

8*27 

4. 

9) 

Ratoon 

1957-58 

47 

41 

6*89 

: ■: 57*3 ') 

5. 

Akluj 

Adsali 

1957-58 

90 

77 



6. 

Kopergaon 

jj ' ■ , 


65 

53 



7. 

Lakhmapur 


■ 

43 

. . 36 


.. 

8. 

, Kolhapur 

Saru crop 

JJ 

39 

' 39 ■ 


.. 




Madras State 





j Nellikuppam 


1956-57 

; 67*23 

1 

1' 57-73 

7-04 

4 *98 

.10. ■ 



1957-58 

v;" 64*53 ; ■ 

52*66 

6-02 

5*08 

11, 

1, ■ ■ ■ ' 


1958-59 

f 65-88 

57*73 

6*52 

4-98 




1 . 

i 




1 ■ . - , ■■ ■ 


. It will be seen from 'the above table that Go. 740 has consistently giveii betu^r |>(‘ifonnance in respect of 

/ ‘tonnage and C.C.S^. per acre as compared to Co. 419. It is also reported to ratoon well. In view oi its <iut- 
performance:, Co. 740 is fast spreading and replacing Co, 419 in tiie Bombay State. 41ie mill tests 
“t^^d^^ed. fey Sugars Ltd., Lakshmiwadi, Kopergaon, iiave ])rought out ‘ tlie superiority* 
of Go, 740 both in tonnage and juice quality with 77*25 tons of cane per acre and 14*16 per cent pol, in €anc‘ as 
compared to Co. 419 which gave 65 tons of cane per acre and 13*7X per cent pol. in cane, Co, 740 has now 
become the major cane on their factory farm replacing Co. 419. 

It is reported that Shri Jatchak, Vice Chairman of the Sansor Co-o]X‘rative Sugar Mills, and a keem 
sugarcane cultivator in Baramathi, Bombay State, reaped an actual yield of 103 tons p(‘r acre with Co, 740 
as against 80 tons per acre with Co. 419 in an adjoining field. 

It is evident from the foregoing that Co. 740 is a variety of great promise in tropical India and is well 
worth the serious attention of the testing stations and development departments in the regioii. it is hopt‘d 
that this new variety Go. 740 would rapidly spread and enhance the prosperity of the sugar iiuhistry in 
general and sugarcane growers, in particular, in tropical India by virtue of its sujxu’ior performance as 
compared to Co. 419: — (Sugarcane Breeding Institute, Coimbatore, Madras). 

A New Beetle Pest of Sugarcane in Bihar 




P URING the past two to three years, white-grubs have become suBiciefitly abundant to caust^ serious 
losses to young crop of sugarcane. Gupta and Awastliy {Curr, Set., 1957, 26i 4): 1 14-15 and Ind. 

1957, 7(9): 587-94) observed severe injury by Lachnosterna consanfjninea Blanch, dlu* present worker also 
found that another white-grub pest Heteronychus sp. as identified by Indian Agricultural Research Institute, 
New Delhi, was injurious in the adult stage. 



July-Scptcuibcr, 1900] research notes 

I'hc potential damage tliat the white-grubs might cause was little realised, as they were seldom verv 
nunierous, until they were lound to be responsible for heavy destruction of sugarcane at Motihari and 
Harinagar m the ciirrent year. On an examination of an infested sugarcane field in May 1957 and May 
19.i8, the mirnlxT ol adult beetles was lound to be 459 and 638 respectively in an area of 100' X4'. The number 
ol adults ranged Irom 1 to 3 practically underneath each clump of sugarcane in a heavily infested field. 

1'*” ^bt most pai t, there seems to be a definite association between the white-grub damage and soil type. 

(jr( IK lalK s|K akin^, iii South Bihar injury caused by the grubs oi Lachnostevna Sp. has been observed on sandy 
soil only more than 70 per cent sand) whereas the damage caused by the adults Heteronychus Sp. has been 
reported on sugarcane growing in light loam. 

In ('out fast to [Mchnosterna Sp., the grubs of which are of economic importance because they feed on 
tin* loot hails ol sugaicane, the adults oi Heteronychus Sp., cause extensive damage by underground feeding on 
sieni bases and by Ixiring into the stalks. It appears that the beetle does not injest solid plant material, 
lull rasp tlie tissues alter iiiaceration (fig. 1). Grubs of this species feed primarily on organic matter in the 
soil iu \s'et iowK’iiig areas. 


THC AOUtf 


■SP 


ADULT BtETLl FIEDIHG 


GRUB < FULLY GROWN ^ 

HETERONYGHUS SP. 


d'he aduliN may a[)|Kair at any time of tlie year, but usually are more a])undant in April and May 
which is she period (jf maximum damage to the sugarcane crop. Unlike Lachnosterna Sp., they are not attract- 
ed lo light . lliey were found copulating beneath the surface of the ground while Lachnosterna Sp. come out 
early in the tAwning to feed and mate, llie female Iay.s her eggs in the soil, which are few in number during 
the any one 21- hours' pmaod and she continues to deposit for a month or more. The grubs hatching from 
the hi'si laiti eggs attain considerable size before she finishes egg laying. 

During this summer it series of preliminary tests were started to obtain information on the value of such 
iuseruddes as .DDT, Ghlordane, Parathion, Aldrin, Dieldrin, Endrin, D-D mixture, Paradi- 

diloroiKm/<*ne, hthyletie dibromidtg CarlMin-di-sulphide, mixture of Paradichlorobenzenc and Carbon 
disulphide and Xematox IfiO. Among these Endrin, D-D mixtui*e Paradichlorobenzenc, Ethylene-di- 
})r«>mid<\ (..'arbomdi-sulphide, .Paradichloro!)enzen in Garbon-di-sulphide and Parathion have shown some 
priunise. ■ , . 

Detailet! sUHlies on the biology, morpludogy and control of this pest wilj be published 
(H. K. Pr \SAU, Sugarcane Researdi Institute, Pusa, Bihar). 
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PreUminary Spraying Trials with ‘Fungicides against Red Rot’ 

WED rot is the most serious diseases of sugarcane and ^ *Two tvp« i.e.' prim’an- and 

n AKhnt and other workers in India and abroad, i w j i , | * _ r i ^ 

adequate importance to secondary iniecUon whi " ' ‘ *<, the cNlont of 50 per cent has liecn 
damV under field conditions. In ^ and initialed 

India.. 

It was, however, considered that merely testing of the varieties was n<.t 

^ SStSeE? ^ iriri n^n -r .Inei, 

are responsible for spLLg infection, Khanna ( 1954 ) suggested held scale spraying Inals uiiui. 
r. .1 . Thf- ri'sii ts ot such trials cor 


^ercmrcheTin Vhe"spread of secondary infection. These' data, howm-er did not' confirm the fintlings oi 
die previous year when%ersul and Blitox 50 reduced secondary mlcction by nearly _.> pci cent. 

The trials in the Punjab were conducted at Jullundur in 1956 and 19.)7 on Co. .112 with 1 < i< tiox tuo 
per cent and Fytolan 0-5 per cent. The layout of the experiments vvas randomised blocks with lour rrp « a- 
tions and each plot had four rows of 20 feet length each. Four sprayings were done liegniniiig u n !i i n dm <1 
week of Tuly a? three-weekly intervals. Counts of leaf mid rib lesions xyere taken in the two middle io\ss 
immediately before the first spraying on the 20th July and on the loth October 2o days alter the last sju ayu^. 
1^ stalk was found affected with red rot either during the currency ol the expenment or at hars-est tmu-. I In 
results of the trials are given below: — 


SI. 

No. 

Treatments 

i Averag<‘ miinh<‘r of h* 
j lesions 

af mill rib 


19.56 

1 30-7-56 

15 10-56 

1. 

Sprayed with Perenox 2 per cent 

9i4-i; 

a i 2 • U 

2. 

Control 

{m-u 

1J99-B 


G.D. ± 

. . Non siy^niheant 

497.6 


1 ■ .1957 



1. 

Sprayed with Perenox 2 per cent 

437-75 

396-25 

2. 

Sprayed with Fytolan 0*5 per cent 

4B1-75 

402-50 

3. 

j Control i . 

494-75 

• j 

4BO-7.5 


C.D. ± .. ■ .. , 

. . i Non signilicant 

32-36 


Perenox Fytolan 

Control 



The data given above indicate that both Perenox and Fytolan significantly recliici'd die miitiber of le.sl 
midrib lesions. "However, they are not sufficiently effective and search for perfect fungicides has to be eon- 
■..tinueclv' 
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Fig, 1 


^ rhe cork borer (fig, 1) consists of a stem (A), made of thin- walled, nickel-plated, brass or copper tubino* 
provided with a short handle (B). Ihe cutting edge of this borer gets easily blunted and often curled when 
worked against the hard rmd of the sugarcane stalk and considerably greater physical effort is then required 
ior working the borer into the stalk. The cavity formed is often somewhat lacerated and the plug cut out 
has an imeyen surface with the result that when pushed back into the cavity a snug fit is not obtained. The 
plug IS pushed out oi the borer and into the cavity by means of a push rod (C) inserted from the proximal 
end oi the tool. ro prevent the push rod from slipping out of the borer and dropping down, it has to be 
partly w-ithdrawui mid held firmly with the base of the thumb while boring the cane and consequently only 
hail the length ol the short handle provided can be made to rest against the palm of the hand. The inade- 
quacy of this laboratory appliance for field w^ork which often involves the inoculation of several hundred 
stalks per day lor days on end expresses itself in low out-turn of work, sore palms and frayed tempers. 

A cane inocuiator (fig. 2) has been designed at this Institute to overcome these defects. This inoculator 
IS made either of medium carbon or stainless steel. The handle (D) provided is designed to furnish a firm 
and comfortable grip. I he push rod (T) is built m and does not slip out of the stem of the inoculator. The 
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.^HE plug method of inoculating sugarcane stalks to test varietal resistance to red rot consists of cuttin- 
out and removing a cylindrical core (approximately ^ diameter and V to f’ in length) from a healthy 
staiy inserting the inoculum m the cavity thus formed and finally replacing the core inks original position. 

I he tool generally used for this purpose is the conventional laboratory cork borer. 

Cork Borer 


Tlie I.I.S.R, Sugarcane Inoculator 
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I J..S.R; Cane iNOcmATOR FOR PI.UG Inoculation 



Fig. 2 



cutting edge is hardened and tempered and is, therefore, long wearing. Further it is inclined at an angle f>r 
5"" to the transverse plane and pierces the cane with much less effort, the cutting being progressive. A ste|> 
(F) in the stem is provided to ensure uniform depth of the cavities. This unproved l)orer has been tried at 
this Institute and found to be very satisfactory. — (R. G. Menon and KishaiN Singh, Indian Instit:iit<‘ of 
Sugarcane Research, Lucknow, U. P.) 



Seminar of the Sugarcane Breeding Institute, Coimbatore 


f HE seventh seminar of the scientific staff of Sugarcane Breeding Institute, Coimbatore met on 25-7-1959, 
The Director, Dr. N. R. Bhat, presided. Shri R. A. Agarwai, Entomologist spoke on the studies on 
sugarcane scale Melanaspis {Tdrgionia,) glomerata {Gretn). He described the work carried out by him on 
the insect during the last three years. 

Shri Agarwai said that the pest is found in a severe form in the States of Madras and Bihar, He des- 
cribed the technique of rearing the insect in laboratory in glass cages and the nature and extent ol'damagi* 
caused by the insect. The variety Go. 745 was found to have suffered heavy losses in weight, sucrose, }>rix 
and purity due to its attack. The pest spreads either due to blowing of nymphs by the wind or by tlie can^- 
less transport of the affected canes and seed material. Discussing the life history he observed that tliere are 
distinct developmental stages in the case of male insects, whereas in case of female, there wen* not apprecial)ie 
morphological changes except that there were no well defined divisions of the l>ody and that tluu'e was increase 
in size after the third moulting. The female took 39-46 days and the male 19-25 days to complete one 
generation. There are nine generations in a year. The pest can be controlled by spraying 0*04 })(‘r cent 
folidol emulsion after removing the dry leaf sheaths. Of the six parasites found on the scale insect, Anahrolepls 
lifiasciata Ishii seems to be of great potential utility. 

He further spoke on the feeding habits of the scale insect. Unlike Aphids and whiteflies, this insect (ecds 
through the parenchymatous tissues. The stylets do not seem to penetrate through the bundles. If the 
latter happen to be on their way, the stylets curve round the bundles and pass through the parenchymatous 
cells. The entry of stylets is noticed to be always intracellular. He mentioned that varieties clifftT in tiuur 
susceptibility. 17he Sacchanim spontaneum variants collected from Assam, Burma and other Far fkxst Countri(\s 
had been observed to be more seriously attacked. Shri Agarwai mentioned that investigations are being 
made on the chemical constituents of the scales as also of some susceptible and resistant varieties of sugarcane. 
He thought it probable that the varieties which were rich in constituents of which the scales are composed 
may be more susceptible to .this pest. Several members of the Institute took part in tlie discussion that 
followed. — ^^(Sugarcane Breeding Institute, Coimbatore, Madras.) 
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OF SUGARCANE' RESEARCH AND DEVELOPMENT 


In Memorium 


SHRI SYED ABBAS HUSSAINY 


HE sudden demise of Shri Syed Abbas Hussainyj Senior Research Assistant 
^ Institute, Coimbatore, on 5th January, 1960 was a shock to his colh‘agiu‘s : 
sugarcane research and development workers in the country who knew hiim 

Shri Hussainy was born in 1900 at Madras and received Ingher 
education in the Teachers’ College, Saidapet. After serving Idr short 
periods in the Madras Secretariat and in the Islarnia College at Vaniam- 
badi, he finally joined as Botany Assistant at the Sugarcane Breeding 
Institute, Coimbatore in 1928. He had enorinous F.eal for scicuttilic 
work, more particularly its practical aspects, and in his long service o{* 

31 years, when he worked in collaboration with Sir T. S. Venkatraman 
and Shri N. L. Dutt, he made many valuable contributions to field 
techniques in sugarcane breeding. He had a particularly keen eye for 
selection and identification of varieties and in this field his services 
proved invaluable. In recognition of his useful contributions, iliv 
Government of India were pleased to grant him five extensions, year 
after year. ^ ; 

He was a good sportsman and had won many trophies particu- 
iarly in ball badminton tournaments. Being of a genial disposition, he ii 
was friendly with all. His sudden end which came about ‘in harness’ 

•when he had served hardly a tew days in the fifth year of his extension, 
is mourned by one and all who knew him, 

Mav his soul rest in peace 1 fc. 
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